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The present investigation, on the nematode 
parasites of various insects found in Aligarh and 
SiddharthNagar (Uttar Predesh) , North India, embodies 
two parts. The first part deals with the Taxonomic 
studies and the second part is associated with 
Cytogenetic studies. 
I - TAXONOMIC STUDIES 
Investigations of various insect hosts found in 
Aligarh and SiddharthNagar, North India, for the 
parasitism by the members of the superfamily 
Thelastomatoidea revealed 16 species of nematodes. 
These species belong to three families, 10 known 
genera, 5 new species and 11 known species, out of 
which 4 species are reported for the first time from 
North India. In addition, the diagnosis of the 
superfamily, 3 families and 6 genera has been emended. 
Identification keys to the species of nine genera and 
comparative measurement charts of the new species have 
also been provided. 
Phylum : Nematoda 
Class : Secernentea 
Order : Oxyurida 
1 
Superfamily : Thelastomatoidea 
I. The families are : 1 Thelastomatidae 
2 Chitwoodiellidae 
3 Protrelloididae 
II. The genera are : 1 Blatticola 
2 Cameronia 
3 Gryllophila 
4 Hammerschmidtiella 
5 Leidynema 
6 Binema 
7 Chitwoodiella 
8 Isobinema 
9 Mirzaiella 
10 Protrellatus 
III. The new species 
are: 1 Cameronia basiri n. sp. 
2 Gryllophila nihali n. sp. 
3 Binema adamsii n. sp. 
4 Chitwoodiella tridentata n.sp 
5 Protrellatus siddharthi n.sp. 
IV. The known species 
are: 1 Blatticola blattae 
2 Cameronia aspiculata 
3 Hammerschmidtiella diesingi 
4 Leidynema appendiculaturn 
2 
5 L. periplaneti 
6 Binema mirzaia 
7 Chitwoodiella ovo filament a 
8 Isobinema flagellocerca 
9 Mirzaiella asiatica 
10 M. alii 
11 M. haroldi 
The first records of known species from North India: 
1 L. periplaneti 
2 Leidynema appendicula turn 
3 Cameronia aspiculata 
4 Mirzaiella haroldi 
Diagnosis emended: 
Superfamily : Thelastomatoidea 
Families : 1 Thelastomatidae 
2 Chitwoodiellidae 
3 Protrelloididae 
Genera : 1 Cameronia 
2 Gryllophila 
3 Binema 
4 Chitwoodiella 
5 Isobinema 
6 Protrellatus 
3 
VII. Scanning electron microscopy performed for the 
first time: 
Genus : Leidynema 
Species : appendiculatum 
VIII. Scanning electron microscopy performed for the 
first time in India: 
Genus : Hammerschmidtiella 
Species : diesingi 
Several species of insects found in Aligarh and 
SiddharthNagar were examined, but only five species of 
insects were found to harbour this group of nematodes. 
The highest rate of infection was found in mole 
cricket, Gryllotalpa africana. It harboured 11 species 
of nematodes representing 2 famililies and 6 genera. 
American cockroach, Periplaneta americana harboured 2 
species representing single family and 2 genera. The 
rate of infection was low in Blatta orientalis (1 
species), Blatella germanica (1 species) and Gryllus 
domesticus (1 new species) . The worm burden in these 
insects was found to be regulated by temperature. At 
extreme temperatures, very few nematodes were recovered 
with very low activity. 
Finally, it may ^concluded that the incidence of 
nematode parasitism is low in the insects of Aligarh 
and SiddharthNagar (Uttar Pradesh), North India. 
A 
I I . CYTOGENETIC STUDIES: 
Cytogenetic studies in the members of the 
superfamily Thelastomatoidea have been done for the 
f i rs t time in India. Oogenesis has been studied in 10 
genera, whereas spermatogenesis has been studied in 
only two genera due to the scarce availability of males 
in this group of nematodes. 
I. Oogenesis studied in the following genera: 
1 Cameronia 
2 Gryllophila 
3 Hammerschmidtiella 
4 Leidynema 
5 Thelastoma 
6 Binema 
7 Chitwoodiella 
8 Isobinema 
9 Mirzaiella 
10 Protrellatus 
II Spermatogenesis studied in the genera for the first 
time: 
1 Leidynema 
2 Mirzaiella 
III. Chromosome numbers reported for the first time: 
1 Cameronia (2n = 8) 
5 
2 Gryllophila (2n = 10) 
3 Binema (2n = 6) 
4 C^ii twoodieJJa (2n = 6) 
5 Isobinema (2n = 8) 
6 Mirzaiella (2n = 12) 
7 P r o t r e l l a t u s (2n = 12) 
IV. Chromosome numbers reported for the first time from 
India: 
1 Hammerschmidtiella (2n = 10) 
2 Leidynema (2n = 10) 
3 Thelastoma (2n = 8) 
The cytogenetic studies on the members of the 
superfamily Thelastomatoidea indicate that this group 
of nematodes are haplodiploids i.e. males are haploid 
and develop from unfertilized eggs, whereas, females 
are diploid and develop from fertilized eggs. The 
diploid chromosome number in the family Thelastomatidae 
varies from 2n = 8 to 2n = 10; whereas, in the family 
Chitwoodiellidae it varies from 2n = 6 to 2n = 12 and 
in the family Protrelloididae it is 2n = 12. In general 
the chromosome number in this group of nematodes 
(superfamily : Thelastomatoidea) varies from N = 3 to 
N = 6 and it is in agreement with the earlier studies. 
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PART-I 
TAXONOMIC STUDIES 
INTRODUCTION AND 
HISTORICAL REVIEW 
PART - I TAXONOMIC STUDIES 
INTRODUCTION AND HISTORICAL REVIEW 
The nematodes or 'roundworms' make up a large 
assemblage of worms of relatively simple structure with 
widespread distribution. Nematodes are pseudocoelomate, 
bilateria with flexible cuticle and somatic 
longitudinal muscles for movement. The body tissues are 
believed to be permanently under pressure due to the 
presence of body fluids. Usually circular in cross-
section. They have no appendages, but may have 
cuticular bristles or sensory setae. The nervous system 
consists of a circum-esophageal nerve ring and 
longitudinal nerves. The circulatory and respiratory 
systems are totally absent. The excretory system is 
primitive, it is devoid of protonephridial cilia or 
flame cells. The digestive system consists of a feeding 
apparatus (stoma), esophagus,•intestine and rectum. The 
sexes are typically separate, the reproductive organs 
are tubular. The females have a separate genital pore 
and males having cloaca and copulatory apparatus. The 
females are oviparous or ovoviviparous and eggs pass 
through four larval stages before the adult stage is 
reached. 
The nematodes have more varied habitat than other 
1 
group of animals, save the arthropods and even this 
group is foreshadowed by the immense number of nematode 
individuals. As Cobb (1915) so aptly described it "they 
occur in arid deserts and at the bot torn of lakes and 
rivers, in the waters of hot springs and in the polar 
seas where the temperature is constantly below the 
freezing point of fresh water. The/ were thawed out 
alive from Antartica ice in the far South, by members 
of the Shackleton expedition. They occur at enormous 
depths in Alpine lakes and in the ocean. As parasites 
of fishes they traverse the seas, as parasites of birds 
they float across continents and over high mountain 
ranges. Man without wings flies in aeroplanes, 
nematodes without wings fly in birds, bats, bees, flies 
or fleas". 
The nematodes exhibit a wide range of feeding 
habits, some are saprophytic, whereas others live on 
the plant or in soil around plants, sucking their 
juices, while others venture within the plants and 
animals, wander destructively through its tissues and 
organs. 
Entomophilic or insect nematodes belong to some 27 
families in nine major groups of nematodes, namely 
rhabditoid, tylenchoid, aphelenchoid, strongyloid, 
oxyuroid, ascaridoid, spiruroid, filarioid and 
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mermithoid. The f i r s t eight belong to the Secernentea 
and the n in th to the Adenophorea, the two pr imary 
taxonomic divisions of the Nematoda (Nickle and Welch, 
1984) . Entomophilic nematodes vary great ly in s ize and 
shape, have insects as intermediate or as de f in i t i ve 
hos t s , may be facul ta t ive or obligatory in t h e i r host 
r e l a t i o n s and often involve other microorganisms in 
t h e i r relat ionships with the i r host. 
The economic importance of insect nematodes in 
general l i e s in the fact that entomophilic nematodes 
a r e a group of p a r a s i t e s t ha t cause d e b i l i t a t i o n , 
s t e r i l i t y (part ia l or complete) or death of a large 
number of i n s e c t s belonging to var ious o rde r s and 
famil ies . There have been some reports of detr imental 
e f fec ts of oxyurids on insects (orthopterans). Taylor 
(1968) repor ted t h a t Leidynema appendiculatum 
(Thelastomatidae) caused l e s ions in the hindgut of 
Leucophaea maderae which apparently were i n i t i a t e d as 
t i s s u e damage followed by a hemocytic response and 
melanization on the par t of the host. Later, Majumdar 
(1970) reported that L. appendiculatum infect ion in 
l a rva l and adult Periplaneta americana caused t o t a l 
l i p i d reduction. Besides t h i s , the die tary intake of 
t he in sec t host i n f luences the type of nematode 
infect ion (Hominick and Davey, 1972 b) and i t has been 
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observed that starved cockroaches show a lower burden 
of nematode infection (Peregrine, 1974 a, b) . 
Though Nematology has l a t e l y begun to r ece ive 
proper a t t en t ion , i t s history can be t raced to ancient 
t imes. Ebers (1872), a German Egyptologist obtained a 
manuscript, "Papyrus Ebers" dated as far back as 1553-
1550 B.C., mentioning Ascaris lumbricoides, Dracanculus 
medinensis and Ancylostoma duodenale. The guinea worm 
of the I s r a e l i t e s was r e f e r r e d t o as the " f i e ry 
serpent" by Moses (1250 B.C.) in the Bible. Among the 
ancient European workers, the names of Hippocrates, 
A r i s t o t l e , Agathachides, Pliny, Celsus and Vegitius may 
be mentioned. Rudolphi began to study the pa r a s i t i c 
worms and gave them s c i e n t i f i c names c a l l i n g the 
roundworms, Nematoidea. In his "Entozoorum synopsis" 
published in 1819, Rudolphi l i s t e d 11 genera and about 
350 species of nematodes. 
The l i fe -cyc le of various p a r a s i t i c nematodes were 
worked out during the period 1820-1870. The taxonomy of 
d i f fe ren t groups of nematodes was placed on a firm 
footing by Dujardin (1845) and Diesing (1850). During 
the l a t e r years of the 19th c e n t u r y , knowledge 
r ega rd ing var ious genera and s p e c i e s increased and 
contr ibut ions by a long l i s t of taxonomists broadened 
our knowledge of nematodes, both f r ee l i v i n g and 
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p a r a s i t i c , pa ra s i t i z ing plants and animals . 
The work on insect nematodes s t a r t e d comparatively-
l a t e . The group of insect nematodes s tudied in the 
p resen t work belongs to the The las tomato idea , a 
superfamily of the order Oxyurida, one of the principal 
orders of p a r a s i t i c nematodes. Oxyuris gryllotalpae was 
the f i r s t oxyurid nematode to be repor ted from an 
arthropod host , mole cricket by Dufour (1837), but h is 
d e s c r i p t i o n s and i l l u s t r a t i o n s were not s u f f i c i e n t 
enough to assign i t to a def ini te group. Hammerschmidt 
(1838) gave f i r s t complete d e s c r i p t i o n of i n s e c t 
oxyurid, Oxyuris diesingi from the i n t e s t i n e of German 
cockroach, Blatta orientalis, a member of the family 
Bla t t idae ." Another important taxonomis t of the 
nineteenth century i s Leidy (1849, 1850, 1853) who 
worked on the oxyurid nematodes of a r th ropods and 
erected a new genus Thelastoma and described several 
new s p e c i e s which were l a t e r p l aced in the family 
Thelastomatidae (Travassos, 1929). 
At the turn of the twentieth century, a number of 
s c i e n t i s t s in many countries became ac t i ve in insect 
nematode research. Cobb (1920, 1929) provided extensive 
information on insect nematodes by descr ib ing several 
new genera and species of oxyurid nematodes. A long 
s e r i e s of p u b l i c a t i o n s were p rov ided by Travassos 
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(1920, *1925 a,b; 1929, 1953, 1954) who pursued de ta i l ed 
morphological and taxonomic s t u d i e s on the oxyur id 
nematodes p a r a s i t i z i n g v a r i o u s Arthropods, namely 
Diplopbda, Chilopoda and I n s e c t a , bes ides t h i s he 
modified ea r l i e r work. Sergiev (1923) and Schwenck 
(1926) worked on the taxonomy of var ious i n s e c t 
nematodes, erecting new genera and describing new 
species!. Walton (1927) revised the nematodes of the 
Leidy Collection. Christ ie (1931, 1938) reported many 
new ge:lera and species and modified various genera and 
specie^ of ea r l i e r workers. Chitwood (1932) published a 
synopsis of nematodes p a r a s i t i c in insects of the 
family Blattidae reporting one new subfamily, seven new 
genera, nine new species and several new combinations. 
Chitwood and Chitwood (1934) r epor ted nematode 
paras i t i sm in Philippine cockroaches and described 5 
new species. Chitwood and Chitwood's (1937, 1938, 194 0) 
compilation, "Introduction to Nematology" published in 
th ree pa r t s , has been of paramount importance in the 
f i e l d iof Nematology. Todd (1941, 1943, 1944a,b) worked 
on the development and ha tch ing of the eggs of 
Hammeirshmidtiella diesingi and Leidynema 
appentficula turn, nematodes p a r a s i t i c in roaches, besides 
r e p o r t ing three new spec i e s of i n s e c t nematodes 
Bozenuln (1942) provided experimental invest igat ion i n t o 
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the l i f e - h i s t o r y of Blatticola blattae found in 
Blatella germanica (German cockroach). 
Notable work on the taxonomy of oxyurid nematodes 
were c a r r i e d out by s e v e r a l workers, some of t h e 
important ones being Serrano Sanchez (1945, 1947) who 
r e p o r t e d some new s p e c i e s of i n sec t oxyur ids from 
Spain. Theodorides (1953, 1955, 1956) worked out the 
taxonomy of nematodes p a r a s i t i z i n g Coleopterans and 
Diplopods. Travassos and Kloss (1957, 1958, 1965) 
erected new genera and described several new species of 
nematodes paras i t i z ing Arthropods. Kloss (1957-1970) 
pursued the taxonomy of v a r i o u s i n s e c t nematodes, 
erected new" families for the nematodes belonging to 
the superfamily Thelastomatoidea, besides descr ibing 
several species of insect nematodes. Lee (1958 a, b; 
1959, 1960, 1961, 1974) provided important informations 
r ega rd ing t h e l a s t o m a t i d nematodes by r e p o r t i n g 
s t u d i e s on morphology and osmoregulat ion in 
Hammerschmidtiella diesingi, digestion and nervous 
system in Leidynema appendiculatum, or igin of s t icky 
coa t in eggs and occur rence of dimorphic males in 
Thelastoma bulhoesi. Leibersperger (1960) widened the 
knowledge of nematodes p a r a s i t i z i n g insect and other 
Arthropods by redescribing 12 known genera, repor t ing 
23 new species, 5 new subspecies and 10 known species 
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from France. Fay (1961) worked for the f i r s t time on 
the ecology of L. appendiculatum. Jarry (1961, 1964) 
and Jarry and Jarry (1961, 1963, 1968) reported several 
species of nematodes p a r a s i t i c in insec ts and other 
Arthropods from France and a l so d i s t i n g u i s h e d two 
r e l a t i v e genera of t h e l a s t o m a t i d nematodes nar. e ly 
Thelastoma and Cephalobellus. Dale (1964 a, b ; 1965, 
1966 a, b) reported one new genus and seven new 
species from New Zealand. Cali and Mai (1965) 
repor ted s t ud i e s on the development of Blatticola 
blattae within i t s host Blatella germanica. Bain (1965) 
descr ibed s ix s p e c i e s of oxyurid nematodes from 
Gryllotalpa africana (mole cricket) in Madagascar. 
Ahmad and Jabin (1966) reported two new species of 
nematodes from the roach, Opisthoplatia orientalis from 
Pak is tan . Skrjabin et al. , (1966) worked on the 
sys temat ics of oxyur ids of i n v e r t e b r a t e s ar.d a l s o 
modified the work of e a r l i e r s c i e n t i s t s . Taylor (1968) 
contributed to our knowledge on the detrimental e f f ec t s 
of oxyurids c i t he i r host . Gordon (1968, 1970) provided 
information on the neuroendocrine re la t ionsh ip between 
the nematode Hairmerschmidtiella diesingi and i t s host , 
Blatta orientalis. Kakulia (1968) reported oxyurid 
nematodes from mole c r i cke t s in Georgia. 
For the lasc twenty years, there have been a 
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phenomenal development in the area of insect 
Nematology. Waerebeke (1969, 1970, 1973, 1978, 1987) 
has done elaborate work on the taxonomy of nematodes 
parasitizing insects and other arthropods, reporting 
two new genera and ten new species of oxyurids and also 
modified the earlier works in this field. Hominick and 
Davey (1972a,b; 1973, 1975) worked out the behavioural 
aspect of these nematodes and their relationship with 
their host. Poinar (1973, 1977) carried out systematic 
studies on insect oxyurids and described two new 
species, published a key of oxyurid nematodes in the 
Commonwealth Agricultural Bureaux Series. 
Besides these, there are other workers who have 
contributed to our knowledge in this field. Some of 
them need to be mentioned, such as, Peregrine (1974a, 
b) who reported the host-dietary changes and the 
hindgut fauna of cockroaches and the effect of host-
diet on Thelastoma attenuatum; Khairul and Paran (1977) 
described one new species and two known species of 
thelastomatid nematodes; Clark (1978) reported one new 
species from diplopods; Wharton (1979b, 1980a,b; 1991) 
studied the structure and formation of egg-shell of 
Hammerschmidtiella diesingi and other nematodes and 
provided freeze-substitution techniques for preparing 
for scanning electron microscopy; Trett and Lee (1981) 
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studied the cephalic sense organs of adult female, H. 
diesingi; Hunt (1981, 1983) made observations on the 
members of the family, Pulchrocephalidae Kloss, 1960 
and cephalic s t ruc tures of the genus, Indiana using 
scanning electron microscope; McCallister (1988) and 
McCallister and Schmidt (19£1, 1983, 1984) provided 
information on the effect of oxyurid on host s ize and 
physiology of Periplaneta americana, diurnal migration, 
development and e f f e c t of temperature on the 
development of Thelastoma bulhoesi. Upton et al. (1983) 
described Thelastoma collare, provided a l i s t of a l l 
t h e members of the genus t i l l t ha t time and a l s o 
d i scussed the ecology and evolu t ionary r e l a t i o n s h i p 
between paras i te and i t s host . Zervos (1983, 1987a,b; 
1988a,b,c) reported many new species of thelastomatid 
nematodes from New Zealand insects and also worked out 
t h e i r population regula t ion and dynamics. Spiridonov 
(1984 a, b) introduced some new taxonomic characters in 
oxyurid p a r a s i t e s of a r t h ropods , bes ides d e s c r i b i n g 
several new species. Webster and Thong (1984) studied 
some aspec ts of nematode p a r a s i t e s of o r t h o p t e r a n s 
including hos t -paras i te re la t ionship in Oxyuroidea. Yu 
and Cr i t e s (1985) performed scanning e l e c t r o n 
microscopic studies on the eggs of Hammerschmidtiella 
diesingi. Bowie (1985) reported two new species of 
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Thelastoma from New Zealand, along with SEM 
observations. Pham Van Luc and Spiridonov (1987, 1990) 
reported several species of oxyurid nematodes from 
gryllotalpoids in the Soviet Far East and Vietnam and 
also provided the experimental evidence of arrhenotoky 
in the nematode Blatticola blattae. Yu (1988) studied 
development, life-cycle, morphology and drug 
sensitivity of the genus Leidynema. 
During the last decade, one of the most important 
contribution in this field has been made by Adamson 
(1984 a, 1985, 1986, 1987 a, b; 1989). He needs special 
mention as he has covered several aspects on insect 
nematodes such as phylogenetic analysis, modes of 
transmission, cytogenetics, evolutionary biology, 
modification of old classification, besides reporting 
several new species. Adamson and Nasher (1987) reported 
a new species of the genus Hammerschmidtiella from the 
diplopods in Saudi Arabia, and also worked out the 
karyotypy. Adamson and Waerebeke (1987) described a 
new species of oxyurid nematode from Madagascan 
gryllotalpoidea with comments on its cephalic 
structures. Adamson and Clease (1989) studied the 
morphological changes during development in the 
thelastomatid nematodes. Adamson & Noble (1992, 1993) 
reported studies on the interspecific and intraspecific 
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competition among thelastomatid nematodes. 
One of the s ignif icant contr ibut ion in the area of 
i n sec t Nematology has been made by Adamson and 
Waerebeke (1992 a, b, c) by revis ing the superfamily 
Thelas tomato idea , providing, s impler c l a s s i f i c a t i o n , 
bringing together scattered information in t h i s f ie ld 
and modifying the ea r l i e r works. The revis ion of the 
superfamily Thelastomatoidea i s p u b l i s h e d in th ree 
par ts covering a l l the five families, t h e i r genera and 
species from a l l over the world. Recently, Morand and 
Rivault (1992) studied the l i f e -cyc le of Blatticola 
b la t t ae . Hunt (1993, 1996) described two new species of 
the genus Travassosinema namely T. morobecola and T. 
sulawesiense, in diplopods from Papua New Guinea and 
Sulawesi and provided the f i r s t scanning e l e c t r o n 
micrography of the s t r u c t u r e of the cepha l ic 
umbraculum and reported another new species of the same 
genus along with scanning electron micrographs from 
millipede from Vietnam. 
In I n d i a , the work on nematode p a r a s i t e s of 
Arthropods began very la te and the contr ibut ion of 
Indian workers in t h i s f ield has gained importance only 
during the l a s t f i f ty - f ive years. Basir (1940-1956) may 
be regarded as a pioneer in t h i s f i e ld in India. His 
monographic s tudy provided d e t a i l e d d e s c r i p t i o n s , 
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classification, host-parasite list and keys of almost 
all the species described at that time from all over 
the world and also modified the earlier work. He 
reported 9 new and 79 known species representing 3 0 
genera. His contributions have been a stepping stone in 
this field in India and a rapid series of publications 
on Arthropod nematodes appeared in the literature. 
Singh (1955) and Singh and Singh (1955) reported 
several new species representing six genera of the 
oxyurid nematodes from North India. Rao (1958) studied 
a number of nematode parasites of insects and other 
arthropods from Hyderabad, South India, and reported 6 
new genera 9 new and 14 known species representing 2 0 
genera. Biswas and Chakravarty (1963) described three 
new species of oxyurid nematodes. Rao and Rao (1965a, 
b, c, d; 1966, 1981) reported seven new species from 
insects in South India. 
Another important worker in this field has been 
Farooqui (1966-1970). He had performed elaborate work 
on the nematodes of insects and other arthropods from 
Aurangabad, Maharashtra and reported 21 new and. 4 known 
species representing 17 genera of the family 
Thelastomatidae. Some other workers in this area of 
research include Majumdar (1970), who worked out the 
host-parasite relationships in these nematodes, 
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Tewarson and Gupta (1976) r epo r t ed nematode p a r a s i t e s 
of ar thropods and synonymised two r e l a t e d genera of t h e 
f a m i l y T h e l a s t o m a t i d a e namely Schwenkiella and 
Thelastoma. Gupta and Kaur (1978) repor ted new hos t and 
l o c a l i t i e s for seve ra l i n s e c t nematodes. Parveen and 
J a i r a j p u r i (1980-1985) have worked on the taxonomy of 
nematodes of ar thropods and repor ted 12 new and 11 
known species r e p r e s e n t i n g one new and 14 known genera 
from North I n d i a . Gupta and Lamba (1981) r e p o r t e d 
nematode p a r a s i t e s of a r t h r o p o d s from C h a n d i g a r h . 
Sharma and Gupta (1983 a ,b) descr ibed two new s p e c i e s 
from B a r e i l l y , Nor th I n d i a . Ahmad e t al. , (1986) 
r e p o r t e d a new s p e c i e s of nematode p a r a s i t i z i n g 
ar thropod from Maharashtra . Singh (1987) added a new 
s p e c i e s from Periplaneta americana, from Meerut, North 
I n d i a . Singh and Kaur (1988) descr ibed a new s p e c i e s 
from P. americana from North Ind ia . Duggal and Aulakh 
(1988, 1989) repor ted nematodes from house hold i n s e c t s 
i n North-West Ind ia . Mathur and Khera (1989) p rov ided 
information on the i n f luence of host s tage and sex upon 
t h e s i z e and composition of the nematodes p a r a s i t i c i n 
P. americana. Mojumder and Khan (1992) r epo r t ed one new 
s p e c i e s and l i f e c y c l e s t u d i e s of t h e l a s t o m a t i d 
nematodes. Renapurkar and Gosavi (1992), Renapi-rkar e t 
al. (1993) s tud ied m u l t i p l e spec ies i n f e c t i o n of 
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nematodes in insects in Bombay, (Maharashtra). Rizvi 
and J a i r a j p u r i (1995) performed scanning e l e c t r o n 
microscopy on the nematode paras i tes of i n sec t s for the 
f i r s t time in India. 
As, t h i s p a r t of the t h e s i s dea l s wi th the 
taxonomy, i t s importance in the area of research must 
not be neglected. I t i s axiomatic that nematologists 
cannot carry out any research, teaching extension e t c . 
without the proper iden t i f ica t ion of the organisms they 
are deal ing with. Whether i t i s research on nematode 
morphology, b io logy , physiology or h o s t - p a r a s i t e 
re la t ionship, disease complexes involving nematodes, 
quarantine or e f f i c ien t f ie ld control of nematodes, a l l 
depend on correct and r e l i ab le i den t i f i ca t ion of the 
nematode spec ie s involved, i s an e s s e n t i a l p r e -
requ is i t e . Recently, there has been increas ingly close 
co l l abo ra t i on among taxonomists and workers in the 
f ie ld of immunology, comparative physiology e t c . 
The rapid development in the area of molecular 
biology have encouraged the taxonomists to adopt new 
and modern techniques for the study of organisms. One 
of these being, scanning electron microscopy which has 
been applied in the present study to achieve be t t e r 
r esu l t s on the morphology of insect nematodes. 
Firs t part of the thes i s deals with the taxonomy 
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of insect nematodes of the superfamily Thelastomatoidea 
(order:Oxyurida) , with the aid of light microscopes 
(Nikon) and scanning electron microscope. The insects 
were collected from Aligarh and Siddarth Nagar, North 
India. Many species of insects were examined but only 
few species were found to harbour nematodes of the 
superfamily Thelastomatoidea. The nematodes recovered 
were found to represent three families viz. 
Thelastomatidae, Chitwoodiellidae and Protrelloididae. 
For the sake of convenience, this part of the thesis is 
divided into three chapters. The first chapter deals 
with the members of the fair.ily Thelastomatidae, the 
second chapter deals with the members of the family 
Chitwoodiellidae and the third chapter with the family 
Protrelloididae. Historical review of the superfamily, 
three families and 10 genera studied in the thesis, 
are provided separately at the beginning of each 
chapter. Identification keys of most of the genera and 
comparative measurement charts of new species are also 
provided. Host-parasite list has been given at the end 
of part I. 
Total nui.ber of species described are 16, 
representing 3 families, 10 known genera, 5 new species 
and 11 known species. Out of the 11 known species, 4 
species are reported for the first time from North 
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India. The range, mean, standard error of mean and 
De Man's ratio have been calculated and provided for 
all the species described. Scanning electron microscopy 
on the nematodes parasitic in Blatta orientalis, and 
Periplaneta americana have been performed for the first 
time in India. 
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MATERIALS AND METHODS 
MATERIALS AND METHODS 
1 . C o l l e c t i o n of the Hos t : 
The insect hosts were collected regularly from 
February 1994 to December 1996, from different 
localities of Aligarh (West U.P.) and twice the year 
from SiddarthNagar (East U.P.) and brought to the 
laboratory in live condition. 
2. Collection and Isolation of Nematodes: 
The hosts were anaesthetized with chloroform and 
dissected immediately for parasites in normal saline. 
The gut was removed and transferred to petri-dish. The 
alimentary canal was teased out and the contents were 
mixed with saline. The petri-dish was kept undisturbed 
for a few minutes, allowing the contents to settle 
down at the bottom. The nematodes of insects are 
usually easily spotted by the naked eye, due to their 
size and movement. However, the small-sized nematodes 
were picked with the help of a needle under the low 
power stereoscopic binocular microscope. 
The nematodes were then transferred to cavity 
blocks containing normal saline. A preliminary 
examination under the binocular microscope was carried 
out in order to study their activity, movement, colour 
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and certain morphological details which cannot be 
observed after fixation. 
Normal saline (for invertebrates) was prepared as 
follows: 
NaCl - 7.0 g 
KC1 - 0.3 g 
CaCl2 - 0.1 g 
NaHC03 - 1.5 g 
MgS04 - 0.3 g 
3. Killing and Fixation of Nematodes: 
The nematodes in normal saline were allowed to 
relax at room temperature for two to three hours and 
then the saline was removed with the help of a dropper. 
The nematodes were then killed and fixed with hot TAF 
(Triethanolamine formalin) fixative (Courtney, Polly 
and Miller, 1955) . 
TAF was prepared by mixing the following : 
Triethanolamine - 2 ml 
Formalin - 7 ml 
Distilled water - 91 ml 
TAF was boiled in a beaker and then poured over 
the nematodes kept in cavity blocks. The nematodes were 
then left in TAF for atleast 24 hours. 
(dissolved in 1 litre cf 
distilled water) 
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4. Dehydration, Mounting and Sealing : 
For gradual dehydration, fixed nematodes were 
transferred to glycerine-alcohol (5 parts glycerine and 
95 parts 30% ethanol) and placed in dessicator 
containing anhydrous calcium chloride (CaCl2) as a 
dehydrating medium, at room temperature for about two 
to three weeks. During this period the alcohol 
evaporated, leaving the nematodes in pure glycerine. 
The dehydrated nematodes were then mounted in 
anhydrous glycerine on double coverslip aluminium 
slides or glass slides. Glass-wool of suitable 
thickness was used to prevent the flattening or 
crushing of the nematodes. Lactophenol was used as a 
quick clearing and temporary mounting medium. For 
permanent slides, the edges of coverslips were sealed 
with 'putty' or nail-polish. 
Lactophenol was prepared by mixing the following: 
Phenol - 1 part 
Distilled water - 1 part 
Lactic acid - 1 part 
Glycerine - 2 parts 
5. Measurements : 
The dimensions of the nematodes were taken by 
using an ocular micrometer. Stage micrometer was used 
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to find out one ocular division which i s calculated as 
fol lows : 
No. of divisions on 
stage micrometer 
1 Ocular division = X 0.01 mm 
No.of divisions of 
ocular micrometer 
De Man's (1884) formula was used to denote the 
dimension of the nematodes. The illustrations were 
drawn with the help of a drawing tube attached to 
Nikon Optiphot - 2 microscope. 
6. Scanning Electron Microscopy : 
Freshly isolated specimens were fixed in 3% 
glutaraldehyde solution for 90 minutes, washed in 
0.05 M sodium phosphate buffer several times then post 
fixed in 2% osmium tetraoxide for 2 hours at room 
temperature and finally washed again in buffer. The 
specimens were then dehydrated in graded alcohol series 
and critical point dried using carbondioxide as the 
transitional fluid. Dried specimens were mounted on 
stubs using a double sided adhesive tape, coated with 
3 0 nm gold and examined with a Hitachi S 23 00 scanning 
electron microscope at an accelerating voltage of 
15KV. 
Abbreviations used in the text: 
n = Number of specimen 
L = Total body length 
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a = Body length -f- greatest body width 
b = Body length -J- distance from anterior end to 
the esophagus. 
c = Body length -4- tail length 
V = Distance of vulva from anterior end X 100 -v-
body length. 
Type Material : 
Type material has been labelled and deposited in 
the Nematode Collection of the Department of Zoology, 
Aligarh Muslim University. 
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RESULTS 
CHAPTER -1 
CHAPTER - I 
SUPERFAMILY: THELASTOMATOIDEA 
The Thelastomatoidea i s a superfamily of the order 
Oxyurida, one of the p r i n c i p a l o rde r of p a r a s i t i c 
nematodes. The members of the Thelas tomatoidea a r e 
p a r a s i t e s of i n v e r t e b r a t e s , e s s e n t i a l l y Ar thropods . 
The Thelastomatoidea has been var iously subdivided 
by Kloss (1960), Skrjabin et al. , (1966) and Poinar 
(1977) in to several families and various subfamilies, 
based on primitive charac ters . However, Adamson and 
Waerebeke (1992 a,b,c) provided a simple c l a s s i f i c a t i o n 
and divided the superfamily Thelastomatoidea into f ive 
famil ies , v i z . , the Thelastomatidae, P ro t re l lo id idae , 
Hystrignathidae, Travassosinematidae and Pseudonymidae. 
The f i r s t three families are equivalent to the three 
subfamilies of Thelastomatidae of Chitwood (1932) . The 
Travassosinematidae i s equivalent to the two families 
Travassosinematidae of Rao (1958) and Chitwoodiellidae 
of Kloss (1960) and the Pseudonymidae i s equivalent to 
the Gyoryiinae of Poinar (1977) . 
In the present s tudy, the c l a s s i f i c a t i o n of 
Thelastomatoidea given by Adamson and Waerebeke 
(1992a,b,c) i s not wholly accepted. Herein, the members 
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of the family Pulchrocephal idae Kloss (I960) v i z . , 
Pulchrocephala Travassos, 1925 a Indiana Chakravarty, 
1943 and Pteronemella Rao, 1958 and the three genera 
of the family Thelastomatidae, v i z . , Binema Travassos, 
1925 b, Isobinema Rao, 1958 and Mohibiella Farooqui, 
1970 are placed in the family Chitwoodiellidae Kloss, 
1960. Thus the family Chitwoodiellidae includes the 
genera, Pulchrocephala, Indiana, Pteronemella, 
Singhiella, Mohibiella, Chitwoodiella, Mirzaiella, 
Binema and Isobinema. The genus Travassosinema Rao, 
1958 i s t ransferred to the family Thelastomatidae on 
the basis of absence of egg filaments in t h i s genus, a 
character which dist inguishes i t from other members of 
the family Chitwoodiellidae. Now the f ive families of 
the superfamily Thelastomatoidea accep ted in the 
present work includes Thelastomatidae Travassos, 192 9 
Prot re l lo id idae (Chitwood, 1932) Adamson and Waerebeke, 
1992 b; Hystrignathidae (Chitwood, 1932) Adamson and 
Waerebeke, 1992c; Chi twoodie l l idae Kloss , 1960 and 
Pseudonymidae (Poinar, 1977) Adamson and Waerebeke, 
1992b . 
During the e n t i r e per iod of s t udy , the worms 
collected from various insect hosts from Aligarh and 
SiddharthNagar (North India) were found to belong to 
th ree f a m i l i e s of Thelas tomatoidea namely 
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Thelastomatidae, Chitwoodiellidae and P ro t r e l l o id idae . 
The diagnosis of the family required modificat ions 
and hence emended diagnosis i s provided. 
Diagnosis (emended): 
Cuticle with or without spines. Cephalic extremity 
simple or formed by 6 to 12 hood l ike expansions. 
Lateral alae present or absent. Mouth surrounded by 
three to eight lab ia l p a p i l l a e . Esophagus cons is t ing of 
anter ior corpus, cy l indr i ca l or clavate, which may or 
may not be modified; a short isthmus, d i s t i n c t or j u s t 
a constr ict ion between corpus and bulb; pos te r io r bulb 
with or without valve. Gonads monodelphic or d ide lphic 
amphidelphie. Eggs with or without filaments twis ted 
around them and with or without t u f t s of p o l a r 
filaments. Males with s ingle t e s t i s . Spicule s ingle or 
absent. Caudal papi l lae two to nine pa i r s or t o t a l l y 
absent. 
Key to the families of the superfamily Ihelastomatoidea 
1 - Vulva anterior to base 
of esophagus Protrelloididae 
Vulva p o s t e r i o r t o 
base of esophagus 2 
2 - Cervical cu t ic le with 
transverse rows of 
spines Hystrignathidae 
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- Cervical cuticle 
without spines 3 
3 - Eggs with filaments 4 
- Eggs without filaments Thelastomatidae 
4 - Egg filaments twisted 
around shell, polar egg 
filaments absent Pseudoujanidae 
Egg filaments not 
twisted around shell, 
polar egg filaments 
present Chitwoodielli-
dae 
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FAMILY: THELASTOMATIDAE TRAVASSOS, 1 9 2 9 
In 1920, Travassos proposed two f a m i l i e s 
Lepidonematidae and Isakidae to accommodate a l l the 
Oxyurid p a r a s i t e s of Arthropods and d iv ided 
Lepidonematidae into two subfamilies Lepidonematinae 
and Hystrignathinae. 
Later , Travassos (1929) rev i sed h i s p r e v i o u s 
c l a s s i f i c a t i o n and proposed a new family 
Thelastomatidae and divided i t into four subfamilies, 
v i z . , Thelastomatinae, Aorur inae , Onisco l inae and 
Ransomnematinae. However, Chitwood (1932) merged the 
family Lepidonematidae with the Thelas tomat idae and 
d iv ided i t i n to t h r e e subfami l ies namely 
Hyst r ignathinae Travassos , 1920, The las tomat inae 
Travassos, 1929 and Prot re l lo id inae Chitwood, 1932. 
Though, Basir (1956) considered Thelastomatidae as a 
d i s t i nc t natural group under Oxyuroidea, he did not 
agree with the division of the Thelastomatidae i n to 
subfamilies given by Chitwood (1932). 
Herein, the Thelastomatidae i s considered as a 
d i s t i n c t family of the superfamily Thelas tomato idea 
without i t s division in to subfamilies. At present the 
family Thelastomatidae includes 29 genera. During the 
p resen t study, r e p r e s e n t a t i v e s of f ive genera of 
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Thelastomatidae were recovered. An emended diagnosis of 
the family i s provided. 
Diagnosis (emended): 
Cuticle without spines. Cephalic extremity simple 
or formed by s ix hood l i k e s t r u c t u r e s . Mouth 
surrounded by three or eight l ab ia l papi l lae . Lateral 
a l a e p resen t or absen t . Esophagus c o n s i s t i n g of 
a n t e r i o r corpus, cy l indr ica l or clavate, which may or 
may not be modified into pseudobulb; a short isthmus 
d i s t i n c t or ind i s t inc t ; pos te r io r bulb with or without 
va lve . Gonads monodelphic or didelphic amphidelphic. 
Males with single t e s t i s . Spicule single or absent. 
Caudal p a p i l l a e two to f ive p a i r s or complete ly 
absent . 
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GENUS: BLATTICOLA SCHWENCK, 1926 
Synonyms: Blattellicola Basir, 1940. 
Blatellicoloid.es Farooqui, 1966. 
Schwenck (1926) proposed the genus Blatticola with 
B. blatticola (Galeb, 1877) as type species. Chitwood 
(1932) considered this species, a synonym of B. Jblattae 
(Graeffe, 1860) . Rao and Rao (1965 d) reported 
Blatticola supellaimae from South India. Ahmad and 
Jabin (1966) added Blatticola opisthoplatia from 
Pakistan, three species of the genus Blatticola are 
reported from New Zealand cockroaches by Dale (1966a) 
and Zervos (1983, 1987 a), viz., B. tuapake, B. 
monandros and B. barryi respectively. Duggal and Aulakh 
(1988) described B. guptai from India. 
Basir (1940) proposed the genus Blattellicola with 
B. blattellicola as its type species. In 1956, he 
transferred Thelastomum caucasicum Skrjabin, 1923 to 
this genus as B. caucasicum. 
Farooqui (1966) created a genus Blatellicoloides 
with B. blatti as the type species. While revising the 
family Thelastomatidae, Adamson and Waerebeke (1992 a) 
synonymised the genera Blattellicola Basir, 1940 and 
Blatellicoloides Farooqui, 1966 with the genus 
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Blatticola, on the basis of essential similarities 
between the three genera . Herein, the views of Adamson 
and Waerebeke (1992 a) are adopted. At present the 
genus includes 10 species. During the present work, few 
worms were collected from German cockroach, Blatella 
germanica which were found to belong to Blatticola 
blattae Chitwood, 1932. 
Diagnosis (Adamson and Waerebeke, 1992 a) : 
Female: Cephalic extremity formed by circumoral ring 
and expanded annule. Esophageal corpus clavate, isthmus 
distinct or just a constriction between corpus and 
bulb. Vulva in posterior third of body. Monodelphic, 
prodelphic. Ovary doubly reflexed. Tail subconical. 
Male: Testis single, reflexed or outstretched. Tail 
conical with or without constriction, 3-4 pairs of 
caudal papillae. Spicule single or absent. 
BLATTICOLA BLATTAE (GRAEFFE, 1860) CHITWOOD, 1932 
(Fig. 1 A-D) 
Synonyms: Oxyuris blattae Graeffe, 1860 
Oxyuris blatticola Galeb, 1878 
Blatticola blatticola (Galeb, 1877) Schwenck, 
1926. 
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Dimensions: 
Females: (n=8) : L = 1.95-2.43 (2.24 ± 0.067) mm; a = 
9.28-11.61 (10.88 ±0.35); b = 7.3-8.11 (7.94±0.15); c = 
12.7-16.2 (14.63 ± 0.47); V = 76.92-83.95 ( 80.02 ± 
0.99); Esophagus = 0.267 - 0.292 (0.281)mm; Tail = 
0.15-0.16 (0.152)mm; Egg = 106-124 x 40-49 /xm. 
Description: 
Female: Body medium sized, slightly curved upon 
fixation. Cuticle annulated, anterior annules 5-9 /xm 
apart, prominent upto esophagus then becomes very 
faint. Head, 28-31 /xm long. Mouth sub-triangular, 
surrounded by eight sub-median labial papillae, amphids 
represented by small circular openings. Buccal cavity 
10-15 /xm long, cuticularized. Esophageal corpus club-
shaped, 0.187-0.209 mm long, 31 /xm wide anteriorly and 
37-50 /xm wide posteriorly. Isthmus distinct, 15-18 /xm 
long, 25-30 /xm wide. Endbulb ovate, 65-78 /xm long, 75-
80 /xm wide. Cardia distinct. Nerve ring at 0.14-0.16 mm 
and excretory pore at 0.60-0.64 mm from anterior end. 
Gonad monodelphic, prodelphic. Vulva at posterior 
third of body. Vagina highly muscular. Single uterus 
directed anteriorly, reflexed near the excretory pore 
and extending posteriorly to about the level of vulva 
where it is connected with short U-shaped oviduct. 
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Ovary d i r e c t e d a n t e r i o r l y and r e f l e x e d , i t s b l i n d end 
be ing d i r e c t e d p o s t e r i o r l y . Oocytes a r r a n g e d in a 
s ing le row. Eggs o v a l . Ta i l shor t and c o n i c a l . 
Male: 
Not found but r e p o r t e d by Chitwood (1932) 
Type host: Blatella germanica 
Habitat: P o s t e r i o r gut 
Locality: A l iga rh (North India) 
Remarks: The p r e s e n t specimens c l o s e l y conform with 
the measurements and d e s c r i p t i o n of Blatticola blattae 
Chitwood (1932) , except in having a d i s t i n c t is thmus, 
excre tory pore s l i g h t l y p o s t e r i o r and eggs smal le r in 
s i ze (isthmus i n d i s t i n c t , eggs = 114-136 xxm) . 
Key to the spec ies of the genus B l a t t i c o l a 
1 - Spicule p r e s e n t 2 
Spicule absent blatti (Farooqui 
1966) Adamson 
& Waerebeke, 
1992a 
2 - Spicule l e s s than 15 /xm monandros 
Zervos , 1983 
Spicule more than 15 /xm 3 
3 - Spicule 18-26 txm 4 
- Spicule 34-50 txm opisthoplatia 
Ahmad & 
Jabin,1966 
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4 - Female esophagus 
less than 0.4 mm 5 
- Female esophagus more 
more than 0.4 mm caucasicum 
(Skrjabin,1923) 
Adamson and 
Waerebeke, 
1992a 
5 - Testis outstretched blattae 
Chitwood, 193 2 
Testis reflexed 6 
6 - Eggs with operculum barryi Zervos, 
1987a 
Eggs without operculum 7 
7 - Eggs small, 70-80 /zm 8 
Eggs larger than 80 /zm 9 
8 - Female small 
1.75-2.15 mm blattellicola 
Basir,1940) 
Adamson & 
Waerebeke,1992a 
Female, long 
3.42-3.58 mm guptai (Duggal 
& Aulakh, 
1988) Adamson 
and Waerebeke, 
1992 a 
9 - Eggs small, 162x72 /zm supellaimae 
Rao, 1958 
Eggs very large, 
230-245 x 75-90 /zm tuapake, Dale, 
1966a 
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GENUS: CAMERONIA BASIR, 1948 
Synonym: Psilocephala Rao, 1958. 
The genus Cameronia was erected by Basir (1948b) 
based on only female specimens. Rao (1958) proposed the 
genus Psilocephala with P. psilocephala as its type 
species from South India, which is synonymised with 
the genus Cameronia by Adamson and Waerebeke (1992a). 
Leibersperger (1960) described C. multiovata from 
France. Later Farooqui (1968e, 1970) reported two 
species, C. travassosi and C. aspiculata respectively 
from Maharashtra, India. Parveen and Jairajpuri 
(1984b, 1985a) added two more species under this 
genus, viz. C. klossi and C. nisari respectively from 
North India. 
During the investigation of insects for the 
present study, a large number of nematodes of this 
genus were recovered from Gryllotalpa africana. Few of 
them were found to belong to C. aspiculata, being 
reported for the first time from North India. However, 
some nematodes could not be accommodated in any of the 
existing species due to their some distinct 
characteristic, hence considered and described as a new 
species, C. basir n. sp. The diagnosis of the genus is 
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emended t o accommodate t h e new s p e c i e s . 
Diagnos i s (emended): 
Female: Cepha l i c e x t r e m i t y formed by c i r c u m o r a l a n n u l e 
a n d s i m p l e s e c o n d a n n u l e . E s o p h a g u s c o n s i s t i n g of 
c y l i n d r i c a l c o r p u s , i s t h m u s may be d i s t i n c t o r 
i n d i s t i n c t and a v a l v u l a r b u l b . Card ia l o b e d o r s i m p l e . 
Vulva i n p o s t e r i o r t h i r d of body, v a g i n a a n t e r i o r l y 
d i r e c t e d . Amphide lph ic . Eggs e l o n g a t e and f l a t t e n e d on 
one s i d e , d e p o s i t e d s i n g l y o r fused i n a c h a i n of two 
o r more, a long t h e i r f l a t t e n e d s u r f a c e . T a i l c o n i c a l o r 
w i t h a t e r m i n a l s p i k e . 
Male: Cepha l ic e x t r e m i t y formed by s i n g l e a n n u l e . 
Esophagea l co rpus c y l i n d r i c a l , i s thmus i n d i s t i n c t . T a i l 
v e r y s h o r t , rounded w i t h t i n y t e r m i n a l s p i n e . S p i c u l e 
s i n g l e o r a b s e n t . Caudal p a p i l l a e t h r e e t o f i v e p a i r s . 
CAMERONIA ASPICULATA (FAROOQUI, 1970) ADAMS ON AND 
WAEREBEKE, 1992 a . 
( F i g . 1 E-H) 
Synonym: Psilocephala aspiculata Farooqui, 1970 
Dimensions: 
Females (n = 6) : L = 1.77-2.14 (2.015 ± 0.07) mm; a = 
8.35 - 9.07 (8.61 ±0.14); b = 5.65 - 6.53 (6.15 ±0.16); 
c = 14.75-15.77 (15.28 ±0.18); V = 60.6-62.14 (61.23 ± 
35 
0.27); Esophagus = 0.313 -0.328 (0.322 ±0.002) mm; Tail 
= 0.12-0.14 (0.13 ± 0.003) mm; Egg = 105-110 x 40-49 
/zm. 
Description: 
Female: Small worms with attenuated anterior and 
posterior ends, straight upon fixation. Cuticle 
annulated, annules more prominent in the anterior half 
of the body, 4-8 /im apart. Mouth is surrounded by eight 
labial papillae and a pair of amphids. Buccal cavity 
short, 13-15 fj.m long. Esophageal corpus cylindrical, 
0.218-0.230 mm long, 26-30 /xm wide; isthmus distinct, 
17-18 /zm long, 19-22 nm wide; endbulb spherical, 78-80 
fim long, 74-84 fxm wide. Cardia distinct. Nerve ring at 
0.18-0.19 mm from anterior end. 
Gonads amphidelphic. Vulva in posterior third of 
body. Vagina muscular and anteriorly directed. Ovaries 
well developed with oocytes arranged in a single row. 
Eggs elliptical and laid singiy. 
Male: Not found but reported by Farooqui, 1970 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: Aligarh (North India) 
Remarks: The measurements and description of the 
present specimens are in agreement with the range given 
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by Farooqui, 1970, except in having slightly longer 
eggs (Eggs = 102-105 fim in C. aspiculata Farooqui, 
1970). This species is reported for the first time from 
North India. 
CAMERONIA BASIRI N.S P . 
(Fig 2) . 
Dimensions: 
Holotype female: L = 4.25 mm; a = 12.91; b = 9.44; c = 
28.33; V = 77.17; Esophagus = 0.45 mm; Tail =0.15 mm; 
Egg = 100 x 3 9 fxm. 
Paratype females (n =9): L = 3.05-4.66 (3.54 ± 0.18) 
mm; a = 9.71-15.03 (11.08 ±0.51); b = 7.27-10.32 (8.24 
± 0.36); c = 20.33-33.28 (24.26 ± 1.4); V = 75.5-79.58 
(77.06 ± 0.56); Esophagus = 0.39-0.49 (0.42 ± 0.009) 
mm; Tail = 0.14-0.15 (0.145) mm; Egg = 100-112 x 39-48 
/xm. 
Paratype male (n = 1) : L = 0.975 mm; a = 10.83; b = 
6.41; Esophagus = 0.152 mm; Spicule = 19 £/m 
Description: 
Female: Body very long, almost straight to slightly 
curved upon fixation, tapering towards both 
extremities, more pronounced posteriorly. Cuticle 
annulated, 6-8 ixm apart in the anterior region and 9-12 
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/xm at midbody, become faint pos te r io r ly . Mouth opening 
surrounded by circumoral ' e leva t ion bear ing e i g h t 
l a b i a l p a p i l l a e and a p a i r of amphids. Amphidial 
a p e r t u r e s c i r c u l a r . Buccal c a v i t y sho r t , 14-18 /xm, 
cons i s t s of two par ts , the outer par t i s cut icular ized, 
wider and surrounds the inner part which i s 
n o n - c u t i c u l a r i z e d and narrower . Esophageal corpus 
c y l i n d r i c a l , 0.305-0.389 mm long, 30-35 /xm wide. 
Isthmus ind i s t inc t , jus t a cons t r ic t ion between corpus 
and endbulb. Endbulb spher ical , 87-105 /xm long, 87-102 
/xm wide. Nerve ring at 0.13-0.2 mm from anter ior end. 
Excretory pore posterior to the esophageal bulb, 0.47-
0.89 mm from anterior end. Cardia d i s t inc t and lobed, 
20-3 0 /xm wide. 
Gonads amphidelphic. Vulva s i tua ted at about 75-
80% of the body length, with prominent l i p s . Vagina 
muscular , c u t i c u l a r i z e d and d i r e c t e d a n t e r i o r l y . 
Ovaries well developed, reflexed at the t i p . Oocytes 
arranged in a single row. Eggs e l l i p t i c a l and deposited 
s ing ly . 
Male: Body medium sized, curved ventra l ly at the 
pos t e r io r end upon f ixat ion. Cuticle annulated, 3-4 /xm 
a p a r t in the a n t e r i o r reg ion and 4-5 /xm apa r t 
p o s t e r i o r l y . Cephalic ex t r emi ty formed by s i n g l e 
annule. Buccal cavity elongate, 7.5 /xm wide. Esophageal 
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corpus broader in the middle, 0.117 mm long. Isthmus, a 
constriction between corpus and endbulb. Endbulb 
spherical, 35 /xm wide. Nerve ring at 99 fim from 
anterior end. 
Testis single, very long, reflexed anteriorly till 
50% of its length. Tail truncated, anus subterminal. 
Caudal papillae three pairs: one pair preanal and two 
pairs postanal. Spicule single. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: Aligarh (North India) 
Type Material: Holotype female on slide Cameronia 
basiri n.sp./l; paratype females on slides C. basiri n. 
sp./2-10; paratype male on slide C. basiri n.sp./ll, 
deposited in the. Nematode Collection of the Department 
of Zoology, Aligarh Muslim University, Aligarh. 
Diagnosis and Relationships: 
Cameronia basiri n. sp. is characterized by 
females with very long body, isthmus, a constriction 
between corpus and endbulb, buccal cavity very 
characteristic, prominent and lobed cardia, posteriorly 
situated vulva (V=75-80) and male with indistinct 
isthmus. 
Cameronia basiri n.sp. comes close to C. travassosi 
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Farooqui, 1968e and C. multiovata Leibersperger, 1960 
in the body length of females, but differs from them in 
the body width, position of vulva and the arrangement 
of eggs (width = 0.54 - 0.78 mm; vulva at 3.38 - 5.11 
from anterior end, eggs fused with one another and 
distinctly ridged in C. travassosi; width = 0.26-0.47 
mm; V = 3 6.5-37.2; eggs fused with one another in C. 
multiovata) . The new species resembles C. klossi 
Parveen and Jairajpuri, 1984b and C. Jbiovata Basir, 
194 8b in the position of vulva and shape of female 
tail, but differs from them in the dimensions of 
female, arrangement of eggs and the shape of male tail 
(female = 1.94 mm long, 0.27 mm wide, eggs fused with 
one another and distinctly ridged, male tail conically 
attenuated in C. klossi; whereas female = 2.3 - 2.9 mm 
long, 0.138-0.4 mm wide, eggs fused with one another in 
C. biovata) . 
The new species resembles C. aspiculata (Farooqui, 
1970) Adamson and Waerebeke, 1992a, C. nisari (Parveen 
and Jairajpuri, 1985 a) . Adamson and Waerebeke, 1992a 
and C. psilocephala (Rao, 1958) Adamson and Waerebeke, 
1992a in the mode of egg laying and in the shape of 
tail in both sexes and subterminal anus in males. 
However, it differs from the above three species in the 
dimensions and indistinct isthmus in both the sexes 
40 
and position of vulva (female = 1.6-2.09 mm long, 0.16-
0.26 mm wide, isthmus = 20-30 /xm, V = 61.7, male = 
0.86 mm long, 8 /xm wide, isthmus = 8 /xm in C. 
aspiculata; female = 1.6-1.79 mm long, 0.16-0.165 mm 
wide, isthmus = 18-25 /xm, V = 62, male = 0.73-0.83 mm 
long, 6-7 /xm wide, isthmus = 11-12 /im wide in C. 
nisari; female = 2.7-2.8 mm long, 0.3 /xm wide, isthmus 
= 24 /xm , V = 61.7, male = 1.04 mm long, 11 /xm wide, 
isthmus = 11 /xm in C. psilocephala) . 
Key to the species of the genus Cameronia 
1 - Spicule present 2 
Spicule absent aspiculata 
(Farooqui,1970) 
Adamson & 
Waerebeke 
1992 a 
2 - Spicule less than 30/xm biovata Basir, 
1948 b 
Spicule more than 30/xm 3 
3 - Female tail conical 4 
Female tail with 7 
terminal spike 
4 - Eggs fused in a chain of 
two or deposited singly 5 
Eggs fused in a chain of 
more than two multiovata 
Leibersperger, 
1960. 
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5 - Eggs twice longer 
than wide 
Eggs thrice longer 
than wide 
6 - Females 6 mm long 
- Females 1.7 mm long 
7 - Vulva, 60.67% of 
body length 
Vulva, 75-80% of body 
length • 
6 
klossi Parveen 
& Jairajpuri, 
1984 b. 
travassosi 
Farooqui,196 8e 
nisari (Parveen 
& Jairajpuri, 
1985a).Adamson 
& Waerebeke, 
1992a 
psilocephala 
(Rao, 1958) 
Adamson & 
Waerebeke, 
1992a 
basiri n. sp. 
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GENUS: GRYLLOPHILA BASIR, 1942 
Synonym: Neyraiella Serrano Sanchez, 1947 
The genus Gryllophila was proposed by Basir (1942) 
to accommodate worms collected from mole cricket, 
Gryllotalpa africana. The type species Gryllophila 
skrjabini (Sergiev, 1923) Basir, 1956 has been reported 
from U.S.S.R, Spain and India. Serrano Sanchez (1947) 
described the same worms from another species of 
Gryllotalpa from Spain and proposed new genus 
Neyraiella for it, which was later synonymised with 
Gryllophila by Basir (1956) . Farooqui (1970) reported 
another species G. gryllotalpae from Maharashtra, India 
and Parveen and Jairajpuri (1981) described G. basiri 
from North India. 
Several worms were recovered during the present 
study representing this genus, however, they could not 
be fitted under the known species and therefore have 
been described as new species, G. nihali n.sp. (The 
species is named after late. Mr. Nihal Ahmad Rizvi, 
father of the author) The diagnosis of the genus is 
emended to include the new species. With the addition 
of new species the genus consists of four species. 
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Diagnosis (emended): 
Female: Cephalic ex t remi ty formed by c i rcumoral annule 
and p o s t e r i o r expanded a n n u l e . Esophagea l c o r p u s 
c y l i n d r i c a l , isthmus c y l i n d r i c a l . Vulva in p o s t e r i o r 
q u a r t e r of body. Vagina long and a n t e r i o r l y d i r e c t e d . 
U t e r u s e x t e n d i n g a n t e r i o r l y and f l e x i n g p o s t e r i o r l y 
before dividing i n t o two branches . Amphidelphic. Eggs 
v e r y l a r g e , e l o n g a t e , d e p o s i t e d in s t r i n g s h e l d 
t o g e t h e r by u t e r i n e s e c r e t i o n s . T a i l c o n i c a l t o 
a t t e n u a t e . 
Male: Cephalic ex t remi ty formed by s i n g l e expanded 
annule . Caudal ex t remi ty with prominent g e n i t a l cone . 
Caudal p a p i l l a e t h r e e t o s i x p a i r s , s i n g l e med ian 
p a p i l l a present or a b s e n t . Caudal appendage nar rowing 
abrup t ly behind the l a s t p a i r of caudal p a p i l l a e , r e s t 
of the pap i l l ae are borne on g e n i t a l cone. 
GRYLLOPHILA NIHALI N. SP. 
(Fig. 3) 
Dimensions: 
Holotype female: L = 2.44 mm; a = 8.15; b = 5 . 7 5 ; c = 
10 .18; V = 77.7; Esophagus = 0.425 mm; T a i l = 0.24 mm; 
egg = 138 x 68 /xm. 
Paratype females (n =8): L = 2 .2 -2 .5 (2.36 ± 0.04) mm; 
a = 7.57-8.25 (8.04 ± 0 . 1 ) ; b = 5 .23-5 .81 (5.59 ± 
45 
0.08); c = 10.0-10.41 (10.21 ± 0.05); V = 77.27-78.00 
(77.64 ± 0.1); Esophagus = 0.418-0.435 (0.422) mm; Tail 
= 0.22-0.24 mm; Egg = 135-138 x 56-68 xxm. 
Holotype male: L = 0.75 mm; a = 8.33; b = 4.49; c = 
12.71; Esophagus = 0.167 mm; Tail = 75 /xm. 
Paratype males (n =2): L = 0.72-0.97 mm; a = 7.57-9.75; 
b = 3.93-5.53; c = 8-13; Esophagus = 0.176-0.183 mm; 
Tail = 59-90 /xm. 
Description: 
Female: Body medium sized, straight to slightly curved 
upon fixation, both the ends attenuated, the posterior 
being sharply pointed. Cuticle deeply annulated, 15-22 
/xm apart in the anterior region, 31-32 /xm at midbody 
and 48-50 /xm in the posterior region. Cephalic 
extremity formed by circumoral annule and posterior 
expanded annule. Mouth opening.surrounded by eight sub-
median labial papillae and two lateral amphids. Buccal 
cavity, 17-25 /xm. Esophageal corpus cylindrical, 0.290-
0.307 mm long, 30-32 /xm wide; isthmus cylindrical, 35-
36 /xm long, 26-28 /xm wide; endbulb ovate, 93-95 /xm 
long, 85-87 /xm wide. Nerve ring at 0.22-0.24 mm from 
anterior end. Excretory pore post-esophageal, 0.83-0.85 
mm from anterior end. Cardia distinct. 
Gonads amphidelphic. Vulva in posterior quarter of 
body, vulval lips prominent. Vagina very long, highly 
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muscular, cut icular ized and anter ior ly d i rec ted . Uterus 
extending a n t e r i o r l y and f lexing p o s t e r i o r l y b e f o r e 
dividing into two branches. Ovaries well-developed, 
oocytes arranged in a s ingle row. Eggs large , e longate , 
deposi ted in s t r i n g s held toge ther by u t e r i n e 
secret ions, la id in 4-8 ce l l stage. Tail conical . 
Male: Body medium sized, s l igh t ly curved v e n t r a l l y upon 
f i x a t i o n . Both the ends a t t enua ted . C u t i c l e deep ly 
annulated, 11-15 /xm apart in the anter ior region, 11-19 
/xm apart p o s t e r i o r l y . Cephalic ex t remi ty formed by 
s ing le expanded annu le . Buccal c a v i t y , 15-20 /zra. 
Esophageal corpus cy l indr ica l , 0.124-0.14 6 mm long, 15-
18 /xm wide; isthmus d i s t i n c t , 15-16 /xm; endbulb 
spherical , 37-43 /xm long, 34-37 /xm wide. Nerve r ing a t 
80-90 /xm from an te r io r end. 
Tes t i s s i n g l e , r e f l exed at the a n t e r i o r end. 
Caudal extremity with prominent geni ta l cone. Caudal 
papil lae three pa i r s and a single median p a p i l l a : one 
pa i r subventral preanal , one pair subventral pos tana l , 
single median pap i l l a near the anus, one pa i r on caudal 
appendage. Caudal appendage narrowing abrupt ly behind 
the las t pair of caudal papi l lae . Spicule s i ng l e , 54-57 
/xm long. 
Type host: Gryllotalpa africana 
Habitat : Midgut 
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Locality : SiddharthNagar (North India) 
Type Material: Holotype female on slide Gryllophila 
nihali n.sp./l ; paratype females on slides G. nihali 
n.sp./2-9; holotype male on slide G. nihali n.sp./lO; 
paratype males on slides G. nihali n.sp./ll-12; 
deposited in the Nematode Collection of the Department 
of Zoology, Aligarh Muslim University, Aligarh. 
Diagnosis and Relationships: 
Gryllophila nihali n.sp. is characterized by the 
presence of deep ambulations with progressive increase 
in the size of the annules in both the sexes and the 
presence of single median papilla along with three 
pairs of caudal papillae in males. 
G. nihali n.sp. resembles G. skrjabini (Sergiev, 
1923) Basir, 1956 in the size of female, but differs 
from it in the size of male, arrangement of annules in 
both the sexes, position of vulva, smaller eggs without 
spines, smaller spicule, number and arrangement of 
caudal papillae (male = 0.97-2.26 mm long, 80-190 /xm, 
wide, anterior annules = 12-15 /xm, at midbody = 36-40 
/xm, posterior region = 22 /xm. In females, anterior 
annules = 12-50 /xm, at midbody = 30-40 /xm, posterior 
region = 10 /xm, eggs with spines = 170-190 /xm, V = 36.6 
- 46.4, spicule = 52-64 /xm, caudal papillae three 
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pairs : one preanal, one postanal, last pair at caudal 
appendage, single median papilla absent in G. 
skrjabini) The new species resembles G. basiri Parveen 
and Jairajpuri, 1981 in the position of vulva, but 
differs from it in the size and arrangement of annules 
in both sexes, larger egg size, smaller spicule and the 
number of caudal papillae (female = 1.45-1.68 mm long, 
0.164 - 0.165 mm wide, anterior annules = 21.41 /xm 
apart, rest of the annules = 21-25 /xm apart; male 0.9 
mm long, 0.1 mm wide, anterior annules = 4 5 /xm apart, 
at midbody = 29 /xm, eggs = 50-64 /xm, spicule = 50 /xm, 
caudal papillae six pairs, single median papilla absent 
in G. basiri) . 
G. nihali n.sp. resembles G. gryllotalpae 
Farooqui, 1970 in the size of esophagus in both the 
sexes, size of eggs and size of spicules, but differs 
from it in the size and arrangement of annules in both 
sexes, position of vulva and the number of caudal 
papillae in males (female = 2.6 - 3.15 mm long, 0.31-
0.61 mm wide, anterior annules = 27-30 /xm, rest of the 
annules = 40-43 /xm apart, males = 1.12-1.14 mm long, 
0.13-0.15 mm wide, anterior annules = 4?-46 /xm apart, 
rest of the annules = 20 /xm, V = 21.92 - 25.07, caudal 
papillae five pairs, single median papilla absent in G. 
gryllotalpae) . 
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Key to the species of the genus Gryllophila. 
1 - Egg shell with spine 
like outgrowths skrjabini 
(Sergiev,1923) 
Basir, 1956. 
Egg shell without spine 
like outgrowths 2 
2 - Caudal papillae 3 pairs 
with a single median 
papillae nihali n.sp. 
Caudal papillae 5-6 pairs 
without a single median 
papilla 3 
3 - Caudal papillae 5 pairs gryllotalpae 
Farooqui, 1970 
Caudal papillae 6 pairs basiri, Parveen 
& Jairajpuri, 
1981 
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GENUS: HAMMERSCHMIDTIELLA CHITWOOD, 1932 
Synonym: Welchiella Gupta and Kaur, 1978 
The genus Hammerschmidtiella was proposed by 
Chitwood (1932) to accommodate Oxyuris diesingi 
Hammerschmidt, 1838. The same species was described by 
Leidy (1850) as Streptostoma graciJe and by Diesing 
(1851) as Anguillula macrura. The type species H. 
diesingi has been reported from all over the world in 
its domiciliated hosts, Periplaneta americana and 
Blatta orientalis. 
Serrano Sanchez (1945) described another species 
H. neyrai from Spain. Rao (1958) and Rao and Rao 
(1965 c) reported H. manohari and H. singhi 
respectively from South India. Another species H. 
acreana was added by Kloss (1966) from Brazil. In 1978, 
Gupta and Kaur described a species W. poinari under the 
genus Welchiella which is considered a synonym of 
Hammerschmidtiella and transferred to this genus as H. 
poinari by Adamson and Waerebeke (1992 a) . Spir ionov 
(1984 b) reported H. cristata from Diplopods of Cuba. 
H. andersoni was reported from Saudi Arabia by Adamson 
and Nasher (1987) . Zervos (1987 a) described a new 
species under the genus Suifunema whi jh was later 
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transferred to this genus as H. mackenziei by Adamson 
and Waerebeke (1992 a) . Singh and Kaur (1988) reported 
H. basiri from India. At present the genus includes 11 
species from all over the world. The type species H. 
diesingi were collected during the present study. 
Diagnosis (Adamson and Waerebeke, 1992 a): 
Female: Body spindle shaped. Cephalic extremity formed 
by two annules and cervical region with variable number 
and arrangement of enlarged annules. Esophageal corpus 
with pseudobulb, isthmus cylindrical. Vulva in anterior 
third of body, vagina and uterus posteriorly directed. 
Didelphic, prodelphic. Eggs elongate. Tail attenuate. 
Male: Cephalic extremity formed by single expanded 
annule. Esophageal corpus clavate. Caudal extremity 
abruptly truncate, posterior to anus with spine like 
appendage. Caudal papillae consisting of one pair 
subventral preanal, one pair lateral adanal, one pair 
subventral just posterior to anus and one duplex 
papilla at the base of caudal appendage. 
HAMMERSCHMIDTIELLA DIESINGI (HAMMERSCHMIDT, 1838) 
CHITWOOD, 1932. 
(Figs. 4 & 5) 
Synonyms: Oxyuris diesingi Hammerschmidt , 183 8 
Oxyuris blattae orientalis Hammerschmidt, 184 7 
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Streptostoma gracile Leidy, 1850 
Anguillula macrura Diesing, 1851 
Aorurus (Streptostoma) diesingi (Ham., 1838), 
Walton, 1927 
Aorurus (Streptostoma) blattae-orientalis 
(Ham., 1847), Walton, 1927 
Aorurus diesingi (Hammerschmidt, 1838) 
Travassos, 1929 
Leidynemella periplaneticolae Singh and 
Singh, 1955 
H. aspiculus Biswas and Chakravarty, 1963 
H. bareillyi Sharma and Gupta, 1983 b 
Dimensions: 
Females (n = 8): L = 2.43-3.18 ( 2.82 ± 0.09) mm; a = 
8.45-10.23 ( 9.00 ± 0.31); b = 7.91-9.67 (8.80 ± 0.23); 
c = 2.61-3.81 (3.17 ±0.15); V = 20.63-23.89 (22.24 
± 0.44); Esophagus = 0.304-0.351 (0.320) mm; Tail = 
0.66-1.03 (0.9 ±0.04) mm; Egg = 68-97 x 31-34 /im. 
Male (n = 1): L = 0.9 mm;; a = 14.28; b = 6.66; c = 
8.65; Esophagus = 0.13 5 mm; Tail = 0.104 mm; Spicule = 
20 urn. 
Description: 
Female: Body spindle shaped, straight upon fixation. 
Cuticle deeply annulated, anterior annules 11-15 /zm 
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apart, 18-30 /xm apart posteriorly. Lateral alae start 
from base of esophagus and reach upto anus, 21 /xm wide. 
Esophageal corpus divided into anterior cylindrical 
part, 0.10-0.130 mm long, 20-30 /xm wide and a posterior 
elongate ovoid pseudobulb, 0.70-0.95 mm long, 60-75 /xm 
wide. Isthmus long, 40-45 /xm, endbulb pyriform, 70-85 
/xm long, 70-90 /xm wide. Nerve ring at 80-130 /xm from 
anterior end. Cardia distinct. Excretory pore at 0.3-
0.55 mm from anterior end. 
Gonads didelphic, prodelphic. Vagina and common 
uterus posteriorly directed. Vulva, a small transverse 
slit in anterior third of body. Oocytes arranged in a 
single row. Vagina sclerotized and muscular. Eggs 
elongate. Tail filiform. 
Male: Body small and has a truncated appearance, 
slightly curved at the posterior end upon fixation. 
The tail shoots out like a spike from the posterior end 
of body. Cuticle annulated, 14-18 /xm apart in the 
anterior region, 9 /xm apart posteriorly. Lateral alae 
start at 99 /xm from anterior end, reach upto the anus 
with a maximum width of 5-9 /xm. Esophageal corpus 
devoid of pseudobulb, 65/xm long, 11-17 /xm wide; isthmus 
well developed , 40 /xm long, 11 /xm wide. Endbulb ovate, 
30 /xm long, 26 /xm wide. Nerve ring at 4 5 /xm from 
anterior end. 
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T e s t i s s i ng l e . Caudal p a p i l l a e t h r e e p a i r s : one 
p a i r p r e a n a l , one pa i r adanal and 3rd p a i r pos tana l and 
v e n t r a l , a s i n g l e median p a p i l l a p r e s e n t a l i t t l e 
behind t h e pos tanal p a i r . Ta i l s p i c a t e . 
Type hos t : Periplaneta americana 
Habitat : Pos ter ior gut 
Loca l i ty : SiddarthNagar (North India) 
Remarks: The present specimens conform well with 
t h e d e s c r i p t i o n and measurements g i v e n by e a r l i e r 
workers . 
Scanning e lec t ron microscopy on the females of H. 
diesingi has been performed for the f i r s t time in 
I n d i a . The SEM micrographs r evea l the a n t e r i o r annules , 
en face wi th eight l a b i a l p a p i l l a e arranged around a 
wide mouth opening and a p a i r of l a t e r a l l y s i t u a t e d 
t i n y amphids . Another m i c r o g r a p h s i n c l u d e midbody 
a n n u l e s and l a t e r a l a l a e . The v u l v a l r e g i o n shows 
t r a n s v e r s e s l i t - l i k e vulval opening. 
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GENUS: LEIDYNEMA SCHWENCK IN TRAVASSOS, 192 9 
The genus Leidynema was established by Schwenck in 
Travassos, 1929. Chitwood (1932) described i t s type 
spec i e s L. appendiculatum and another species L. 
delatorrei from Cuba. Basir (1956) transferred Oxyuris 
socialis (Leidy, 1850) to Leidynemella (Chitwood and 
Chitwood, 1934), which i s now transferred to the genus 
Leidynema by Adamson and Waerebeke (1992 a) . Farooqui 
(1967) reported two species from South India, v i z . , L. 
periplaneti and L. schwenki from Periplaneta americana 
and Blatta orientalis respectively. Another very 
in te res t ing species L. portentosae possessing several 
protuberances in the p o s t e r i o r region of male was 
described by Waerebeke (1978) from Madagascar. The 
type species i s cosmopolitan and reported from P. 
americana, P. australasiae. Blaberus atropos and Blatta 
orientalis. At present the genus includes s ix spec ies . 
Co l l ec t ion of nematodes from various i n s e c t h o s t s 
revea led two spec ies of t h i s genus, v i z . , L. 
appendiculatum and L. periplaneti from B. orientalis 
and P. americana respect ively . These two species are 
reported for the f i r s t time from Aligarh, North India . 
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Diagnosis (Adamson and Waerebeke, 1992a) : 
Female: Cephalic extremity formed by two annules. 
Esophageal corpus divided into narrow anterior and 
broad posterior portions of roughly equal length, 
isthmus short. Intestine with blind diverticulum. Vulva 
near midbody. Amphidelphic. Eggs large and elongate. 
Tail attenuate. 
Male: Cephalic extremity formed by single expanded 
annule. Caudal extremity abruptly truncate with short 
terminal spine. Caudal papillae consisting of one large 
subventral preanal and one to three tiny subventral and 
one sublateral postanal pairs. 
LEIDYNEMA PERIPLANETI FAROOQUI, 1967 
(Fig. 6) 
Dimensions: 
Females (n = 6): L = 2.34-2.7 ( 2.48 ± 0.07) mm; a = 
8.42-10.58 (9.58 ± 0.39); b = 6.07-6.80 (6.42 ± 0.21); 
c = 4.25-4.90 (4.61 ± 0.12); V = 47.5-48.7 (47.81 ± 
0.28); Esophagus = 0.375-0.397 (0.385) mm; Tail = 0.51-
0.55 (0.530J mm ; Intestinal diverticulum = 0.22-0.435 
mm; Egg = 102-106 x 41-46 /xm . 
Male (n = 1): L = 0.75 mm; a = 10.00; b = 4.09; 
Esophagus = 0.183 mm; Spicule = 34 /xm; Tail = 0.02 mm. 
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Description: 
Female: Small worms with attenuated anterior and 
posterior ends. Cuticle annulated, the anterior being 
more markedly annular. Anterior five annules very deep, 
9-12 /xm. Lateral alae present, terminating posteriorly 
in a spine like projection. Mouth surrounded by four 
pairs of lips. Four submedian lips have a pair of 
papillae arranged in two circles of four papillae each. 
Esophageal corpus divided into anterior cylindrical 
part, 0.131-0.140 mm long, 28-31 /xm wide and posterior 
broader part, 0.131-0.140 mm long, 51-52 /xm wide; 
isthmus short, 13-15 /xm long, 30 /xm wide. Endbulb 
spherical, 90-102 /xm long, 90 /xm wide. Cardia 
distinct. From a little behind the cardia starts the 
intestinal diverticulum. Nerve ring at 0.14 - 0.16 mm 
and excretory pore at 0.57 - 0.60 from anterior end. 
Gonads amphidelphic. Vulva transverse, slightly 
posterior to middle of body. Vagina sclerotized, 
muscular and directed anteriorly. Oocytes arranged in a 
singl'e row. Eggs elliptical, laid singly. Tail 
filiform. 
Male: Body small, slightly curved at the posterior end 
upon fixation. The cuticle is annulated throughout the 
length. The anterior five annules are deep, 3-5 /xm. 
Mouth opens into a small buccal cavity. Esophagus 
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d i v i s i b l e i n to corpus, isthmus and endbulb. Nerve r i n g 
a t 50 /xm from the a n t e r i o r end. 
T e s t i s s i n g l e , r e f l e x e d a n t e r i o r l y . The body ends 
in a sharp ly poin ted caudal appendage. Caudal p a p i l l a e 
f i v e p a i r s , one p a i r p r e a n a l , one p a i r adanal and t h r e e 
p a i r s p o s t a n a l . A s i n g l e s p i c u l e p resen t . 
Type host: Periplaneta americana 
Habitat : P o s t e r i o r gut 
Local i ty : Al igarh (North India) 
Remarks : Measurements and d e s c r i p t i o n a re i n 
ag reement w i th t h e r a n g e g iven by Farooqui (1967) 
except in having s l i g h t l y longer , esophagus and s p i c u l e 
i n male (esophagus = 0.12 mm; sp icu le = 30 fxm) and a 
s m a l l e r i n t e s t i n a l d ive r t i cu lum in females ( i n t e s t i n a l 
d ive r t i cu lum = 0.4 -0 .6 mm). 
This species i s r e p o r t e d for the f i r s t t ime from 
North India (Al igarh) . 
LEIDYNEMA APPENDICULATUM (LEIDY, 1850) CHITWOOD, 1932 
(F igs . 7 & 8) 
Synonyms: Thelastoma appendiculatum Leidy, 1850; 
Oxyuris blattae Hammerschmidt, 1847, of 
Galeb, 1878; 
0. blattae-orientalis Hammerschmidt, 1847 of 
Butschli, 1871; 
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0. blattae-orientalis Hammerschmidt, 1847 of 
Magalhaes, 1900; 
Aorurus appendiculatus (Leidy) Walton, 1927; 
L. blattae orientalis (Hammerschmidt, 1847) 
of Schwenck, in Travassos, 192 9; 
L. appendiculata americana Ser rano Sanchez, 
194 7; 
L. appendiculata hispana Ser rano Sanchez, 
1947; 
L. appendiculata indiana Serrano Sanchez, 
1947. 
Dimension: 
Female (n = 6): L = 3.12-4.02 (3.62 ±0.16) mm; a = 
8.00-9.57 ( 8.74 ± 0.28); b = 7.85- 9.66 (8.88 ± 0.33); 
c = 5.67-7.88 (6.69 ±0.4); V = 54.72-55.44 (55.08 
±0.13); Esophagus = 0.385-0.45 (0.41 ±0.01) mm; 
Intestinal diverticulum = 0.48-0.7 (0.02) mm; Tail = 
0.51-0.57 (0.54 ± 0.01) mm; Egg = 100-109 x 37-54 /xm. 
Males (n = 2): L = 1.05-1.065 mm; a = 11.66-11.83; b = 
6.06-6.12; Esophagus = 0.173-'0.174 mm; Spicule = 38-40 
/xm. 
Description: 
Female: Body cylindrical, tapering at both ends, 
straight upon fixation. Cuticle annulated throughout 
61 
the length, 10-15 /zm apart an ter ior ly and 20-21 /zm 
a p a r t a t midbody. L a t e r a l a lae prominent, each 
t e r m i n a t i n g p o s t e r i o r l y in a s p i n e - l i k e p r o j e c t i o n . 
Mouth surrounded by e igh t l a b i a l p a p i l l a e . Buccal 
cav i ty small, 15-18 /zm. Esophageal corpus divided in to 
a n t e r i o r cyl indrical pa r t , 0.140-0.165 mm long, 30-34 
/zm wide and poster ior broader par t , 0.140-0.152 mm 
long, 51-59 /zm wide. Isthmus d i s t i nc t , 15-21 /zm long; 
endbulb, 90-102 /zm wide. Anterior part of i n t e s t i n e 
en la rged and provided with a p o s t e r i o r l y d i r e c t e d 
i n t e s t i n a l diverticulum. Nerve ring at 0.11-0.15 mm and 
excretory pore at 0.65-0.75 mm from anterior end. 
Gonads amphidelphic. Vulva transverse, s l i g h t l y 
p o s t e r i o r to middle of body. Vagina s c l e r o t i z e d , 
muscular and a n t e r i o r l y d i r e c t e d . Ovaries we l l 
developed. Oocytes ar ranged in a s ingle row. Eggs 
e l l i p t i c a l , la id singly. Tail f i l i form. 
Male: Body small, s l i g h t l y curved ventral ly at x.he 
pos te r io r end upon f ixa t ion . The cut ic le i s annulated 
throughout the length, 4-6 /zm. Lateral alae present . 
Mouth opens i n t o a small buccal cav i ty , 10-12 /zm. 
Esophagus d iv is ib le into corpus of uniform diameter, 
118-120 /zm; a short isth-nus, 15-18 /zm and endbulb, 33-
37 /zm. Nerve ring at 70-150 /zm from anterior end. 
Test is s ingle, reflexed at the t i p . Tail very 
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smal l . Caudal p a p i l l a e three p a r i s : one p a i r l a rge 
subvent ra l p r e a n a l , one pa i r subvent ra l p o s t a n a l and 
one p a i r small subdorsa l pos tana l . 
Type host: Blatta orientalis 
Habitat : P o s t e r i o r gut 
Local i ty : A l iga rh (North India) 
Remarks : The p resen t specimens a re i n agreement 
with the d e s c r i p t i o n and range given by e a r l i e r workers 
excep t i n h a v i n g s l i g h t l y s m a l l e r i n t e s t i n a l 
d i v e r t i c u l u m ( 0 . 6 8 - 0 . 8 mm). L. appendi cul a turn i s 
r e p o r t e d f o r t h e f i r s t t ime from N o r t h I n d i a 
(Al igarh) . 
The scanning electron microscopy on the females of 
L. appendi cul a turn has been performed for the first 
time. The SEM micrographs reveal the anterior region 
with anterior annules, en face shows eight labial 
papillae arranged like a disc around a sub-triangular 
mouth opening and a pair of laterally situated tiny 
amphids. The vulval region shows transverse slit-like 
vulval pore. Posterior region reveals the anal region 
and the tail. 
Key to the species of the genus Leidynema 
1 - Spicule more than 40 /zm 2 
Spicule less than 40 /im 3 
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2 - Spicule 42 /xm, several 
protuberances present in 
the posterior region of 
males 
Spicule 63 ixm; males 
without protuberance 
portentosae 
Waerebeke, 1978 
socialis(Leidy, 
1850) Adamson 
Sc Waerebeke, 
1992a 
3 - Lateral alae present in 
females only 4 
Lateral alae present in 
both sexes 5 
4 - Lateral alae in female 
ends in backwardly 
pointed projection schwenki 
Farooqui, 1967 
Lateral alae in female 
do not end in backwardly 
pointed projection delatorrei 
Chitwood, 1932 
Female esophagus, 1/6-
l/5th of body length; 
males with five pairs of 
caudal papillae periplaneti 
Farooqui, 1967 
Female esophagus, 
l/8th of body length; 
males with three to five 
pairs of caudal papillae- appendiculat urn 
(Leidy,1850) 
Chitwood, 1932. 
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CHAPTER - II 
CHAPTER - I I 
FAMILY: CHITWOODIELLIDAE KLOSS, 1960 
Rao (1958) proposed the family Travassosinematidae 
t o accommodate three genera , v i z . , Pulchrocephala 
Travas sos , 1925a, Indiana Chakravarty, 1943 and 
Travassosinema Rao, 1958. Later, Kloss (1960) proposed 
two f ami l i e s namely, Pulchrocephal idae and 
Chitwoodiellidae. The family Pulchrocephalidae included 
three genera: Pulchrocephala, Indiana and Ptercnemella 
Rao, 1958. Whereas the family Chitwoodiellidae included 
Mirzaiella Basir, 1942 Chitwoodiella Basir, 1948 a and 
Singhiella, Rao, 1958. However, Skrjabin et al. (1966) 
and Poinar (1977) did not recognize the family 
Travassos inemat idae , but accep ted the two f ami l i e s 
Pulchrocephalidae and Chitwoodiellidae of Kloss (196 0) 
as two d i s t i nc t families and t ransfer red the type genus 
Travassosinema of the family Travassosinematidae to the 
family Thelastomatidae. The decision was based on the 
p re sence of a sp icule in Travassosinema which was 
lacking in the other two genera of Travassosinematidae. 
Adamson and Waerebeke (1992 b) revived the family 
Travassosinemat idae and combined i t with 
Chitwoodiellidae and Pulchrocephalidae of Kloss (1960) 
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adding two more genera Binema Travassos, 1925b and 
Isobinema Rao, 1958. 
In the present study, the views of Adamson and 
Waerebeke (1992b) regarding the family 
Travassosinematidae is not accepted wholly. Herein the 
family Chitwoodiellidae is considered a distinct family 
and combined with the members of the family 
Pulchrocephalidae and three genera of the family 
Thelastomatidae, viz., Binema, Isobinema and 
Mohibiella Farooqui (1970) . The basis for the 
combination of these genera in the family 
Chitwoodiellidae lies in, the presence of polar egg 
filaments and their parasitism in the mole cricket 
(Gryllotalpoidea : Orthoptera), whereas the genus 
Travassosinema lacks polar egg filaments and it is 
parasitic in diplopods, in this respect it differs from 
the above members but resembles the members of the 
family Thelastomatidae and therefore transferred to the 
same. 
The family Chitwoodiellidae now includes nine 
genera namely Chitwoodiella, Mirzaiella, Singhiella, 
Pulchrocephala, Indiana, Pteronemella, Mohibiella, 
Binema and Isobinema. The diagnosis of the family 
required certain modifications and therefore emended 
diagnosis is provided. 
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During the p resen t study, i n v e s t i g a t i o n s of 
various insects revealed that they were p a r a s i t i z e d by 
some members of t h i s family, viz. Binema, Isobinema, 
Chitwoodiella and Mirzaiella. 
Diagnos i s (emended) : 
Cephalic extremity simple or formed by 6-2 2 hood 
l ike expansions. Mouth surrounded by three to eight 
l a b i a l p a p i l l a e . La t e r a l alae p resen t or a b s e n t . 
Esophagus consis t ing of cylindrical or c lava te corpus, 
isthmus d i s t i nc t or jus t a constrict ion between corpus 
and a pos ter ior valvular endbulb. Vulva p o s t e r i o r to 
midbody. Gonads amphidelphic. Eggs wi th p o l a r 
filaments. Males with single t e s t i s . Spicule s ing le or 
absent. Caudal pap i l l ae two to nine pa i r s or completely 
absent. 
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GENUS: BINEMA TRAVASSOS, 1925 
Synonyms: Periplaneticola Basir, 1940 
Gryllocola Basir, 1942 
Talpicola Basir, 1942 
The genus Binema was proposed by Travassos (1925b) 
and provisionally placed in the Oxyuroidea. Travassos 
(1929) later placed this genus in the family, 
Thelastomatidae proposed by him. However, Basir (1956) 
revised the genus and redescribed all the three valid 
species, viz., B. korsakowi (type species), B. ornata 
and B. mirzaia. Later, Rao (1958) reported these 
species from South India and described the males of 
B. korsakowi and B. mirzaia for the first time 
Leibersperger (1960) reported B. pseudornatum from 
France. Farooqui (1968b) concluded that the male of B. 
ornata described by Travassos were in fact the males of 
B. korsakowi because he collected the males as many as 
eight times along with females of the type species 
from Gryllotalpa africana. 
Parveen and Jairajpuri (1985b) reported a 
species, B. parva, besides describing other known 
species, from North India. Adamson and Waerebeke 
(1992b) while revising the superfamily 
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Thelastomatoidea transferred Binema from the family 
Thelastomatidae to the family Travassosinematidae Rao, 
1958. However, in the present study the genus Binema i s 
placed under the family Chitwoodiellidae Kloss, 1960 
on the basis of the presence of polar egg filaments and 
t h e i r pa ras i t i sm in mole c r i c k e t s (Gryllotalpa 
africana). 
During the present s tudy, severa l worms 
r e p r e s e n t i n g t h i s genus were c o l l e c t e d from G. 
africana. Some of them were found to belong to B. 
mirzaia, but some were quite di f ferent and could not be 
accommodated in any of the known species and hence 
regarded as a new species and described as B. adamsii 
n. s p . (Named af te r Prof. M.L. Adamson for h i s 
s ign i f ican t contribution in t h i s f i e l d ) . At present the 
genus includes six species from a l l over the world. 
The diagnosis of the genus requi red c e r t a i n 
modifications to accommodate the new species and hence 
emended. 
Daignosis (emended) : 
Female: Cephalic extremity formed by circum-oral r ing 
and short second annule. Lateral alae present or absent 
Esophageal corpus cy l indr ica l . Isthmus d i s t inc t or i t 
i s a c o n s t r i c t i o n between corpus and bulb . Vulva 
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posterior to midbody. Amphidelphic. Eggs broadly oval 
with polar filaments, deposited in capsules containing 
2-3 eggs. Tail conical or rounded with short or long 
caudal appendage, with or without fine striations near 
its tip. 
Male: Caudal extremity conical to subulate. Caudal 
papillae five to nine pairs. Tail small to a long 
caudal appendage. Spicule single. 
BINEMA MIRZAIA (BASIR, 1940) BASIR, 1956. 
(Fig. 9) 
Synonyms: Periplaneticola mirzaia Basir 1940 
Periplaneticola periplaneticola Basir, 1942 
Dimensions: 
Females (n = 8) : L = 2.34-3.32 (2.86 ± 0.13) mm; a = 
10.09-10.68 (10.4 ± 0.09); b = 5.57-7.21 (6.49 ± 0.2); 
c = 31.2 - 40.26 (34.47 ± 1.13); V = 64.25 - 72.29 
(68.71 ± 1.21); Esophagus = 0.414 - 0.46 (0.431 ± 0.01) 
mm; Tail = 0.075 - 0.095 (0.083) mm, Egg = 51 - 56 x 31 
-34 fim. 
Male (n = 1): L = 0.75; a = 10.71; b = 5.43; c = 9.03; 
Esophagus = 0.138 mm; Tail = 83 /zm; Spicule = 33 ,um. 
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Description: 
Female: Body medium sized, cylindrical in shape, 
attenuated at both ends. Lateral alae present from 
head to tail. Cuticle annulated, annulations prominent 
upto esophageal region, 3-6 /xm apart. Cephalic 
extremity formed by circum-oral ring and short second 
annule. Mouth surrounded by eight labial papillae and a 
pair of amphids. Buccal cavity small, 12-18 /xm. 
Esophageal corpus cylindrical, 0.31-0.35 mm long, 30-35 
/xm wide; isthmus distinct, 9-15 /xm long, 23-27 /xm wide; 
endbulb spherical, 78-95 /xm long, 82-91 /xm wide. Nerve 
ring at 0.165 - 0.195 mm from anterior end. Excretory 
pore post-esophageal, 0.67 -0.80 mm from anterior end. 
Cardia distinct. 
Gonads amphidelphic, vulva posterior to midbody, 
vagina muscular and anteriorly directed. Eggs broadly 
oval with polar filaments, deposited in capsules 
containing 2-3 eggs. Tail with spine like ending. 
Male: Body small, curved ventrally upon fixation 
cuticle annulated, annules, 1 - 2 /xm apart. Mouth 
surrounded by eight labial papillae and a pair of 
amphids. Buccal cavity very small, 3 /xm. Esophageal 
corpus, 85 /xm long; isthmus distinct, 12 /xm; endbulb 
ovate, 41 /xm. 
Testis single, reflexed at the tip. Caudal 
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extremity conical ending in a flagellate appendage. 
Caudal papillae nine pairs : five pairs preanal, two 
pairs postanal, two pairs adanal with single median 
papilla at the base of caudal appendage. Spicule 
single. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: SiddharthNagar (North India) 
Remarks: All the measurements and descriptions 
are in conformity with the range given by earlier 
workers except for slightly longer male with slightly 
longer spicule (males = 0.57 - 0.65 mm long, spicule = 
26-31 iim) . 
BINEMA ADAMSII N. SP. 
(Fig. 10) 
Dimensions: 
Holotype female: L = 2.9 mm; a = 8.81; b = 7.19; c = 
10.00; V = 57.58; Esophagus = 0.403 mm; Tail - 0.29 mm; 
Egg = 51 /xm. 
Paratype females (n = 7): L = 1.9-2.95 (2.42 ± 0.17) 
mm; a = 8.07 - 9.42 (8.88 ± 0.18); b = 4.66 - 7.62 
(6.15 ± 0.4); c = 8.65 - 12.15 (10.2 ± 0.74); V = 57.58 
- 68.07 (60.85 ± 1.31); Esophagus = 0.341 - 0.409 
(0.393 ± 0.01) mm; Tail = 0.176 - 0.320 (0.24 ± 0.02) 
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mm; Egg = 51 - 56 x 28 - 35 ^m. 
Paratype male (n = 1): L = 0.84 mm; a = 11.2; b = 6.61; 
c = 24.7; Esophagus = 0.126 mm; Tail = 3 6 /xm; Spicule --
3 6 /xm. 
Description: 
Female: Body more or less spindle shaped, almost 
straight upon fixation, tapering towards both 
extremities, more pronounced posteriorly. Cuticle 
annulated, annulations prominent till esophageal 
region, 4-6 /xm apart, rest of the body with faint 
striations, few striations become distinct near the tip 
of the tail. Lateral alae present from head to tail. 
Cephalic extremity formed by circum-oral ring and short 
second annule. Mouth surrounded by eight labial 
papillae and a pair of amphids. Mouth opens into a 
short buccal cavity, 12-15 /xm, partly surrounded by 
esophagus and provided with cuticularized wing-like 
margins. Esophageal corpus cylindrical, 0.254 - 0.33 
mm long, 25-31 /xm wide; isthmus indistinct, just a 
constriction between corpus and endbulb; endbulb ovate, 
79-105 /xm long, ^9-105 /xm wide. Nerve ring at 0.13 -
0.17 mm from anterior end. Excretory pore, posterior to 
esophagus, 0.50 - 0.67 mm from anterior end. Cardia 
distinct. 
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Gonads amphidelphic. Vulva posterior to midbody, 
Vagina muscular, cuticularized and anteriorly directed. 
Ovaries well developed and reflexed at their tips. 
Oocytes arranged in a single row. Eggs broadly oval 
with polar filaments, deposited in capsules containing 
2-3 eggs. Tail conical with few striations near the 
tip. 
Male: Body small, almost straight anteriorly, curved 
ventrally at the posterior region upon fixation. 
Cuticle annulated. Mouth surrounded by eight labial 
papillae and a pair of amphids. Buccal cavity small, 
funnel shaped, 7 /xm. Esophageal corpus cylindi ical, 
90 itm long, 18 /xm wide; isthmus indistinct, just a 
constriction between corpus and bulb; endbulb ovate, 3 6 
iim long, 3 0 /xm wide. Nerve ring at 70 /xm from anterior 
end. 
Testis single, small and reflexed at the tip. Tail 
abruptly narrows behind the anus to form a caudal 
spike. Caudal papillae eight pairs : four pairs 
preanal, one pair adanal, two pairs postanal and one 
pair at the base of caudal appencage. Spicule single. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: Aligarh (North India) 
Type material: Holotype female on slide Binema adamsii 
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n. sp./l; paratype females on slides B. adamsii n. 
sp./2-8; paratype male on slide B. adamsii n.sp./9, 
deposited in the Nematode Collection of the Department 
of Zoology, Aligarh Muslim University, Aligarh. 
Diagnosis and Relationships: 
Binema adamsii n. sp. is characterized by 
indistinct isthmus, buccal cavity with cuticularized 
wing-like margins and few distinct striations near the 
tip of the tail in females; funnel shaped buccal 
cavity and eight pairs of caudal papillae in male. 
The new species comes close to B. korsakowi 
(Sergiev, 1923) Basir, 1956 in the body measurements 
and shape of the tail in females, but differs from it 
in the presence of buccal cavity, few striations near 
the tip of the tail in females, long male with funnel 
shaped buccal cavity, small esophagus, small tail, 
eight pairs of caudal papillae, presence of lateral 
alae and indistinct isthmus in both the sexes (buccal 
cavity and striations near the tip of the tail absent 
in females; male = 0.78 mm long, buccal cavity simple, 
esophagus = 0.132, tail = 40 /xm, caudal papillae nine 
pairs, lateral alae absent and isthmus distinct in 
both the sexes in B. korsakowi) . B. adamsii n. sp. 
resembles B. parva Parveen and Jairajpuri, (1985b) ii 
the presence of lateral alae and buccal cavity in 
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females, but differs from it .in the body measurements, 
structure of buccal cavity and presence of striations 
near the tip of tail in females; long male with small 
tail, funnel shaped buccal cavity and eight pairs of 
caudal papillae and indistinct isthmus in both the 
sexes (female = 1.54 - 1.77 mm long, 0.14-0.15 mm wide, 
buccal cavity simple, striations near the tip of the 
tail absent; male =0.6-0.73 mm long, tail = 5 0 - 7 0 
/xm, buccal cavity simple, nine pairs of caudal 
papillae, isthmus distinct in both the sexes in B. 
parva. 
The new species resembles B. ornata Travassos, 
1925b in the presence of lateral alae, position of 
excretory pore and vulva in females; similar dimensions 
of male, but differs from it in long tail with few 
striations near the tip of the tail and small eggs in 
females; male with funnel shaped buccal cavity, small 
tail, small esophagus, number and arrangement of 
caudal papillae and indistinct isthmus in both the 
sexes, (tail = 0.11 - 014 mm long, striations near its 
tip absent and eggs = 54-62 /xm in females; male buccal 
cavity simple, tail = 4 0 - 70 /xm, esophagus = 0.14 0 mm 
long, caudal papillae 5 to 8 pairs; with 8 pairs 
arranged as 4 pairs preanal and 4 pairs postanal and 
isthmus distinct in both the sexes in B. ornata) . 
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B. adamsii n. sp. resembles B. mirzaia (Basir, 
1940), Basir, 1956 in the presence of lateral alae in 
both the sexes and presence of buccal cavity in 
females, but differs from it in the length of tail in 
both the sexes, smaller modified buccal cavity in 
females and male with longer spicule and eight pairs of 
caudal papillae (female tail = 0.06-0.11 mm; male tail 
= 0.089-0.13 mm, females with simple buccal cavity, 
11 - 22 /im; males with nine pairs of caudal papillae 
and spicule = 26-31 fim in B. mirzaia) . 
Key to the species of the genus Binema 
1 - Female tail with 
flagellate caudal 
appendage pseudornatum 
Leibersnerger, 
1960 
Female tail without 
flagellate caudal 
appendage 2 
2 - Female tail conical 3 
Female tail with spine 
like ending 4 
3 - Lateral alae and buccal 
cavity present 5 
Lateral alae and 
buccal cavity absent korsakowi 
(Sergiev, 1923) 
Basir, 1956 
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Male with 9 pairs of 
caudal papillae and a 
single median papilla mirzaia (Basir, 
1942) Basir, 
1956. 
Male with 5 pairs of 
caudal papillae, median 
papilla absent ornata 
Travassos,1925a 
Male with 8 pairs of 
caudal papilla. Female 
tail with fine striati-
ons near its tip 
Male with 9 pairs of 
caudal papillae . Female 
tail without striations 
adamsii n. sp. 
parva 
Parveen and 
Jairajpuri, 
1985b 
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GENUS : CHITWOODIELLA BASIR, 1948 . 
Basir (194 8a) established the genus Chitwoodiella 
with i t s type species C. ovofilamenta, based only on 
the female worms recovered from Gryllotalpa africana 
and placed t h i s genus in the family Thelastomatidae, as 
he observed eight cephalic papil lae. However, in 1949, 
he obtained some material of the type species from 
Bri t ish West Indies consisting of both the males and 
females from the host Scapteriscus vicinus of the 
family Gry l l i dae and observed only four c e p h a l i c 
papil lae in the males, as well as in the females and 
transferred t h i s genus to the family Oxyuridae. Later, 
Rao (1958) reported the same species from South India. 
Parveen and J a i r a j p u r i (1984a) r epo r t ed the type 
species and another species, C. neoformis from North 
India. Adamson and Waerebeke (1992b) while revis ing the 
superfamily Thelastomatoidea, transferred t h i s genus to 
the family Travassosinematidae Rao, 1958. However, in 
the present study t h i s genus is placed under the family 
Chitwoodiellidae Kloss, 1960 due to the s i m i l a r i t i e s 
between the members of the family and the genus 
Chi twoodiel la , v i z . , the presence of p o l a r egg 
f i laments and t h e i r paras i t i sm in mole c r i c k e t 
(Gryllotalpa africana) . 
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During the present investigations, several worms 
collected from G. africana were found to represent this 
genus. Few of them were found to belong to the type 
species, C. ovofilamenta, but few worms consisting of 
both males and females could not be fitted in either of 
the two known species, hence regarded as a new species 
and described as C. tridentata n. sp. . At present the 
genus includes only three species. The diagnosis of the 
genus is emended to accommodate the new species. 
Diagnosis (emended): 
Female: Cephalic extremity formed by simple l i p cone. 
Buccal capsule long, tubular and annulated, pos te r io r 
p a r t of which may or may not p o s s e s s t h r e e 
cut icular ized tooth l ike s t ruc tures . Esophageal corpus 
cy l indr ica l . Vulva between middle and p o s t e r i o r th i rd 
of body. Vagina s h o r t , • d i r e c t e d a n t e r i o r l y . 
Amphidelphic. Ovaries ref lexed and reach the 
esophageal region. Eggs attached to one another in 
s t r ings by polar f i laments. Tail conical . 
Male: Buccal capsule as in females but do not possess 
tooth l ike s t r u c t u r e s . Lateral alae present or absent. 
Tail very shor t . Spicule absent. A median ven t ra l rod 
l ike , b lunt ly pointed projection located pos t e r i o r l y 
behind the anus. Caudal papi l lae five to s ix p a i r s . 
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CHITWOODIELLA OVOFILAMENTA BASIR, 1 9 4 8 a 
(Fig . 11) 
Dimensions: 
Females (n = 4): L = 1.9 - 2.1 (2.02 ± 0.04) mm; a = 
8.4-10.38 (9.09 ± 0.45); b = 4.56 - 5.03 (5.05 ± 0.28); 
c = 5.5 - 6.36 ( 5.96 ± 0.18); V = 53.37 - 59.25 (57.07 
± 1.3); Buccal cavity = 4 6 - 4 9 (46.73 ± 1.43) /xm; 
Esophagus = 0.40 - 0.44 (0.42 ± 0.01) mm; Tail = 0.330 
- 0.360 ( 0.347) mm; Egg = 72 - 83 x 43 - 49 /xm. 
Male (n = 1) : L = 1.27 mm; a = 14.16; b = 4.67; Buccal 
cavity = 3 5 /xm; Esophagus = 0.273 mm. 
Description: 
Female: Body medium sized, almost straight to slightly 
curved upon fixation. Cuticle annulated, annules 
prominent in the cervical region, 4-10 /xm apart, rest 
of the body with indistinct striations. Lateral alae 
absent. Mouth opening subtriangular, surrounded by 
circumoral elevation bearing three distinct but very 
small lips, the dorsal lip with two minute subdorsal 
papillae and each venterolatral lip with one subventral 
papilla and one amphid. Buccal cavity long and tubular 
with striated cuticular wall, its anterior half being 
narrower and finely striated and posterior half wider 
with comparatively few striae farther apart. Esophageal 
corpus cylindrical, 0.318 - 0.339 mm long, 30 - 33 /xm 
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wide; isthmus distinct, 12 - 15 /xm long, 24 - 25 /xm 
wide. Endbulb ovate, 71- 90 /xm long, 71-93 /xm wide. 
Nerve ring at 0.10 - 0.19 mm from anterior end. Cardia 
distinct. 
Gonads amphidelphic. Vulva slightly behind 
midbody, vulval lips prominent, anterior lip projecting 
outward. Vagina short and anteriorly directed. Ovaries 
reflexed and reach the esophageal region. Eggs 
elliptical, attached to one another in strings by polar 
filaments. Tail attenuated filiform. 
Male: Worms small, posterior end ventrally curved upon 
fixation. Cuticle annulated, annules distinct in the 
cervical region, 3 /xm apart. Lateral alae present. 
Mouth opening subtriangular with three small lips. 
Buccal cavity long and tubular with striated cuticular 
wall. Esophageal corpus 0.2 02 mm long, 31 /xm wide; 
isthmus distinct 15 /xm long; endbulb ovate, 56 /xm 
long. Nerve ring at 0.15 mm from anterior end. 
Testis single, reflexed anteriorly. Tail very 
short. Caudal papillae five pairs : three pairs preanal 
and two pairs postanal. One of the three preanal is 
ventral ii. position, second pair is lateral and third 
ventral. Spicule absent. Rod like projection 15 /xm long 
present. 
Type host: Gryllotalpa africana 
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Habitat: Midgut 
Locality: Aligarh (North India) 
Remarks: All the body measurements and 
descriptions are in agreement with the range given by 
earlier workers except for the slightly smaller buccal 
cavity and esophagus in females (buccal cavity = 4 0 -
61 xxm long, esophagus = 0.3 - 0.47 mm) . 
CHITWOODIELLA TRIDENTATA N. SP. 
(Fig. 12) 
Dimensions: 
Holotype female: L = 2.22 mm; a = 7.04; b = 4.92; c = 
5.69; V = 4 8.64; Buccal cavity = 47 /xm; Esophagus = 
0.451 mm; Tail = 0.39 mm; Egg = 71 x 41 /xm. 
Paratype females (n = 3): L = 2.07 - 2.88 ( 2.35 ± 
0.26) mm; a = 8.4 - 9.29 (8.6. ± 0.35); b = 4.79 - 6.02 
( 5.2 ± 0.41); c = 5.75 - 6.85 ( 6.1 ± 0.36); V = 53.43 
- 57.89 ( 56.19 ± 1.3); Buccal cavity = 4 6 - 5 0 (47.3 ± 
1.3) /xm; Esophagus = 0.432 - 0.478 ( 0.45 ± 0.01) mm; 
Tail = 0.36 - 0.42 (0.38 ± 0.01) mm; Egg = 69 - 71 x 34 
- 50 /xm. 
Holotype male: L = 1.53 mm; a = 9.27; b = 5.38; Buccal 
cavity = 41 /xm; Esophagus = 0.2 84 mm; 
Paratype males (n = 3): L = 1.5 - 1.59 ( 1.53 ± 0.03) 
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mm; a = 10 .6 - 12 .5 (11.86 ± 0 . 6 3 ) ; b = 5.24 - 5 .28 
( 5 . 2 5 ± 0 . 0 1 ) ; Buccal c a v i t y = 4 0 - 4 5 (41.5 ± 0 .72) 
/xm; Esophagus = 0. 286 - 0 .30 (0 .291 ± 0.005) mm. 
Description: 
Female: Body medium sized, s t ra igh t upon f ixa t ion . 
Cut ic le annulated, annules prominent in the ce rv ica l 
r e g i o n , 5-10 /xm a p a r t . Mouth opening s u b t r i a n g u l a r 
surrounded by circumoral e l e v a t i o n , bearing t h r e e 
d i s t i n c t l i p s , four small l ab i a l papi l lae and a pa i r of 
amphids. Buccal cavity very cha rac te r i s t i c , long and 
t u b u l a r with s t r i a t e d c u t i c u l a r wal l , i t s a n t e r i o r 
be ing narrower and f i ne ly s t r i a t e d , p o s t e r i o r ha l f 
wider with comparatively few s t r i a e f a r t h e r a p a r t . 
Pos te r io r part of the buccal cavity leading to the 
esophagus possesses three well developed cut icular ized 
t o o t h - l i k e s t r u c t u r e s , 10-12 /xm long. Esophageal 
corpus cy l indr ica l , 0.330 - 0.376 mm long, 31-34 /xm 
wide; isthmus short, 12-15 /xm long; endbulb spher ical 
78-87 /xm long, 87-90 /xm wide. Nerve ring at 0.20 - 0.24 
mm from anter ior end. Cardia d i s t i n c t . 
Gonads amphidelphic. Vulva poster ior to midbody 
wi th prominent vulval l i p s . Vagina c u t i c u l a r i z e d , 
muscular and a n t e r i o r l y d i r e c t e d . Ovaries we l l 
developed, oocytes arranged in a single row. Ovaries 
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r e f l e x e d and reach the esophageal corpus . Eggs 
e l l i p t i c a l , attached to one another in s t r ings by po la r 
f i laments . Tail attenuated f i l i form. 
Male: Body fair ly long, almost s t ra igh t to s l i g h t l y 
curved posteriorly upon f ixa t ion . Cuticle annulated, 
annu les prominent in the c e r v i c a l reg ion , 3-5 /xm 
apa r t . Lateral alae d i s t i n c t , 12-15 /xm and reach l / 3 r d 
of the body length . Circumoral e l e v a t i o n d i s t i n c t . 
Mouth opening s u b t r i a n g u l a r with t h r ee small l i p s . 
Buccal cav i ty very long and tubu la r with f i n e l y 
s t r i a t e d cuticular wall. Esophageal corpus 0.212-0.227 
mm long, 18-25 /xm wide; isthmus d i s t i n c t , 15-18 /xm 
long; endbulb spherical, 54-56 /xm long, 54-56 /xm wide. 
Nerve ring at 0.15-0.17 mm from anter ior end. 
Testis single, reflexed at the t i p . Tail very 
shor t . Caudal papillae s ix pa i r s : three pa i r s preanal 
and three pairs adanal. Among the three preanal p a i r s , 
f i r s t and third are small, second i s large, and among 
the three adanal, one i s large and pedunculated, 2nd 
p a i r i s small and ses s i l e and th i rd pa i r i s small and 
pedunculated. Spicule absent. Rod l ike project ion 12 .5-
15 /xm long present. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: Aligarh (North India) 
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Type material: Holotype female on slide Chitwoodiella 
tridentata n. sp./l/ paratype females on slides C. 
tridentata n.sp./2-4; holotype male slide C. tridentata 
n. sp./5; paratype males on slides C. tridentata 
n.sp./6-8, deposited in the Nematode Collection of the 
Department of Zoology, Aligarh Muslim University, 
Aligarh. 
Diagnosis and relationships: 
Chitwoodiella tridentata n.sp. is characterized by 
the presence of three well developed cuticularized 
tooth-like structures in the posterior part of the 
buccal cavity leading to the esophagus and long tail in 
females, longer males with fairly long buccal cavity 
and six pairs of caudal papillae. 
C. tridentata n. sp. resembles C. ovofilamenta 
Basir, 1948a in the presence -of striated buccal cavity 
in both the sexes and cervical annulations in females, 
but differs from it in having three well developed 
cuticularized tooth-like structures in the posterior 
part of buccal cavity, short isthmus, small eggs and 
slightly smaller buccal cavity in females, longer males 
with longer buccal cavity, presence of lateral alae 
and six pairs of caudal papillae. (tooth-like 
structures absent, isthmus = 20-25 urn; egg = 70-80 /zm; 
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buccal cavity = 50-60 /xm in females; males = 1.1-1.45 
mm long, buccal cavity = 30-34 /xm, lateral alae absent 
and five pairs of caudal papillae in C. ovofilamenta). 
The new species resembles C. neoformis Parveen and 
Jairajpuri, 1984a in the presence of striated buccal 
cavity in both the sexes, lateral alae in males, body 
size of females and position of vulva, but differs from 
it in the presence of three well developed 
cuticularized tooth-like structures in the posterior 
part of buccal cavity in females and smaller eggs. It 
differs in all the body measurements of males, longer 
buccal cavity and six pairs of caudal papillae (tooth-
like structures absent, egg = 75-83 /xm, males = 0.96 mm 
long, 86 /xm wide, buccal cavity = 26 /xm and five pairs 
of caudal papillae in C. neoformis). 
Key to the species of the genus Chitwoodiella 
1 - Lateral alae present 2 
Lateral alae absent ovofilament a 
Basir, 1948a 
2 - Female buccal cavity 
with three tooth-like 
structures; caudal 
papillae six pairs tridentata n.sp 
Female buccal cavity 
without tooth like 
structures; caudal 
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papillae five pair neoformis 
Parveen and 
Jairajpuri, 
1984a 
89 
pa 
< 
is 
© I 
U. 
O 
02 
u. 
U 
D. 
02 
U. 
S 
H 
b-
O 
H 
as 
< 
u 
H 
Z 
Ed 
£ 
02 
< 
u. 
< 
a. 
c 
e 
• * • • 
s 
4! 
* • » • « 
5 
: i 
: ^ 
I ° 
^ 
> • 
© 
02 
OS 
U. 
H 
U 
< 
OS 
< 
X 
u 
u. 
b-
oo 
0 0 
fN 
i 
r» 
o 
f N 
•—• 
rn 
o 
1 
i n 
f N 
© 
0 0 
r-
^ t 
o 
CN 
m 
f N 
• * 
d 
i 
NO 
CO 
d 
• * 
i n 
• 
0 0 
o 
s 
3 . 
O 
m 
' NO 
"3-
c 
0) 
OJ 
s_ 
ex 
E 
3. 
' O N 
NO 
© 
( N 
i 
O N 
-^  
r--
—^ d 
i 
NO 
•—' d 
r-
^ f 
d 
i 
vO 
•* d 
vo 
CO 
d 
• 
ro 
m 
d 
fN 
in NO m m t--
^ <^  d d ~ 
CN O i 
' ' o in in 
— fN m —; O 
~ d> d> d> ~ 
§> 
1L s 
to 
•a ^ 
3 is 5 
W H > 
£ 
a. — 
£ 
a. 
o 
o in 
c 
o 
X) 
CO 
u 
oo 
>n 
~ 3. 
o 
00 
o 
B 
o 
13 
o 
o 
3 
CQ 
U 
m 
o 
0> 
CO 
X) 
u 
•5 so 
a iff 
ON in 
NO o 
o o ^ 
fN 00 
— fN 
— o o 
"ST 
O 
d 
E 
3 . 
rn 
i 
O 
• * 
uirl 
m 
T 
i n 
f N 
on 
air
 
c 
NO 
E 
3 . 
i n 
""* 
>n 
f N 
D^ ,^ in £ E •— "^ 
O^ » « - 1 1 S 0O 
O N O ^ O v o ^ C- T 
o ^ M ^ i n - t o o fN 
i n 
•sf 
—' 
^ 
— i 
«^ T—1 
d 
t 
oo 
o 
d 
00 
r*-) 
d 
1 
i n 
f N 
d 
NO 
f N 
o d 
i 
f N 
O 
d 
£ 
3 . 
O 
i 
o 
m 
£ 
3 . 
oc 
1 
i n 
~^ 
1 -
'5 
i n 
se
n
t 
si 
a 
o 
t 
5 i 
«5 
a. 
1 
13 
8 
3 
o 5 
t?5 
a> Jx! 
i 
~o 
o 
o P3 
ap
i 1
1 
D . 
"ra t 3 
3 
a 
C3 
c3 
CO 
Urn 
•4—J 
a •S. "3 cd -J w ra ra 
^ u P CQ a: u J 
O 
u 
90 
GENUS:ISOBINEMA RAO, 1958. 
Rao (1958) reported a genus from Southern part of 
India and named it Isobinema with its type species I. 
flagellocerca under the family Thelastomatidae. Another 
species I. dimorphicauda was reported by Parveen and 
Jairajpuri (1982) from Aligarh, North India. Adamson 
and Waerebeke (1992b) while revising the superfamily 
Thelastomatoidea, transferred this genus to the family 
Travassosinematidae Rao, 1958. However, in the present 
study this genus is transferred to the family 
Chitwoodiellidae Kloss, 1960, on the basis of the 
presence of polar egg filaments and their parasitism in 
mole crickets, a characteristic of the family 
Chitwoodiellidae. At present the genus comprises of 
only two species. The type species J. flagellocerca 
were recovered during the present study and described 
herein. 
Diagnosis (emended): 
Female: Cephalic extremity simple or modified in to knob 
l ike s t ruc ture . Cuticle smooth or annulated in the 
anteriormost region. Esophageal corpus c y l i n d r i c a l . 
Isthmus d i s t i n c t . Vulva p o s t e r i o r t o midbody. 
Amphidelphic. Eggs ova l , with po la r t u f t s and are 
91 
released in a chain of two. Tail with or without 
flagellate caudal appendage. Male: Cephalic extremity-
modified into a knob like structure. Caudal extremity-
tapering from anus and ending in a thread - like 
appendage. Caudal papillae six pairs, four pairs 
preanal and two pairs postanal. Spicule single. 
ISOBINEMA FLAGELLOCERCA RAO, 1958. 
(Fig. 13 A - D) 
Dimensions: 
Females (n = 10): L = 2.72 - 3.58 (3.27 ±0.082) mm; a 
= 10.06 - 13.22 (11.71 ± 0.26); b = 9.06 - 11.67 (10.27 
± 0.26); c = 13.94 - 21.19 (18.87 ± 0.69); V = 44.67 -
56.61 (48.57 ± 2.81); Esophagus = 0.30 - 0.349 (0.319 ± 
0.004) mm; Tail = 0.16 - 0.2 (0.179 ± 0.004) mm; Egg = 
60 - 66 x 33 - 35 fim. 
Description: 
Female: Body straight upon fixation and maintain almost 
a uniform diameter in its middle third, but tapers 
anteriorly and posteriorly. Annules 5-7 /xm apart are 
present only in the anteriormost region upto 10-18 /im 
from anterior end, rest of the cuticle smooth without 
annules or striations. Head distinct 15-22 fim wide. 
Mouth surrounded by eight labial papillae, opens into a 
92 
c u t i c u l a r i z e c j b u c c a l c a v i t y , 15-25 /xm l o n g , p a r t l y 
enclosed by ) corpus . Esophageal corpus c y l i n d r i c a l , 
0.22 - 0.26 mm long; 30 - 33 //m wide; i s thmus s h o r t , 7-
8 fim long, endbulb ovate , 78-84 /xm long, 78-84 ixm 
wide. Nerve r i n g a t 0.13 - 0.17 mm and e x c r e t o r y pore 
a t 0.4 - 0.6 5 mm from a n t e r i o r end. Cardia d i s t i n c t . 
Gonads a m p h i d e l p h i c . Vulval o p e n i n g t r a n s v e r s e 
w i t h w e l l deve loped l i p s . Vag ina muscu l a r , 
c u t i c u l a r i z e d and a n t e r i o r l y d i r e c t e d . The common 
u t e r u s i s connected to the ovar ies by s h o r t ov iduc t . 
Ovaries r e f l e x e d a t t h e i r t i p s , oocytes ar ranged in a 
s i n g l e row. Eggs broadly oval , p rov ided with p o l a r 
t u f t s and r e l e a s e d in a chain of two. T a i l t e rmina tes 
in a f l a g e l l a t e d caudal appendage. 
Male: Not found but repor ted by Rao (1958) 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Local i ty: Al igarh (North India) 
Remarks: The present specimens conform well with 
t h e o r i g i n a l d e s c r i p t i o n excep t i n h a v i n g s h o r t 
is thmus, s l i g h t l y smal ler t a i l and few annu l a t i ons in 
an te r io rmos t r eg ion of the body ( is thmus = 10-20 ^m; 
t a i l = 0 . 1 8 6 - 0 . 2 5 6 mm and c u t i c l e smooth in t h e 
specimens d e s c r i b e d by Rao, 1958). 
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Key to the species of the genus Isobinema 
1 - Female tail with 
flagellate caudal 
appendage. Anterior 
extremity of male 
provided with knob-like 
structure 
Female tail without 
flagellate caudal 
appendage. Anterior 
extremity of both the 
sexes provided with 
knob - like structure dimorphicauda 
Parveen & 
Jairajpuri,1982 
flagellocerca 
Rao, 1958 
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GENUS: MIRZAIELLA BASIR, 1942. 
The genus Mirzaiella was described by Basir (1942) 
in the family Thelastomatidae, but in 1956, he observed 
four cephalic papillae in females and accordingly 
transferred it to the family Oxyuridae. The type 
species Mirzaiella asiatica Basir, 1942 was reported by 
Rao (1958) from South India. 
Singh and Singh (1955) described M. gryllotalpae 
and M. indicus under the genus Gryllocola, these 
species were transferred to Mirzaiella by Adamson and 
Waerebeke (1992b) along with the transfer of the genus 
Mirzaiella to the family Travassosinematidae Rao, 1958. 
Farooqui (1967, 1968a) reported M. alii and M. haroldi 
respectively from Aurangabad, India. 
In the present study, the genus Mirzaiella is 
placed under the family Chitwoodiellidae Kloss, 1960, 
due to the similarities between Mirzaiella and other 
members of Chitwoodiellidae, viz., the presence of 
polar eggs filaments and their parasitism in mole 
cricket. The total number of species in the genus is 
five. 
During the present study, several worms collected 
from Gryllotalpa africana were found to belong to three 
species of Mirzaiella namely, M. haroldi, M. alii and 
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M. asiatica. M. haroldi is reported for the first time 
from Aligarh, North India. 
Diagnosis: 
Female: Cephalic extremity formed by prominent cephalic 
annule. Oral opening surrounded by three lips. Buccal 
cavity long and formed of two distinct parts of almost 
equal length. Esophageal corpus very long. Vulva near 
posterior third of body. Vagina short. Amphidelphic. 
Eggs oval, attached to one another by polar filaments, 
laid in mucous capsules containing 3-5 eggs. Tail 
rounded with or without spine-like appendage. 
Male: Buccal cavity long and tubular. Esophageal 
corpus cylindrical. Caudal extremity rounded. Tail 
very short. Caudal papillae four to seven pairs. 
Spicules absent. Pointed cuticularized accessory piece 
present immediately behind anus. 
MIRZAIELLA ASIATICA BASIR, 1942. 
(Fig. 13 E-H) 
Dimensions: 
Females (n = 2): L = 2.01 - -2.55 mm; a = 7.88 - 8.5; 
b = 3.71 - 4.61; c = 11.16 - 12.75; V = 59.7 - 61.5; 
Esophagus = 0.541 - 0.552 mm; Tail = 0.18 - 0.20 mm; 
Egg = 60 - 65 x 23-46 /im. 
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Description: 
Female: Worms s l e n d e r , s t r a i g h t upon f i x a t i o n , c u t i c l e 
a n n u l a t e d , a n n u l e s prominent t i l l t h e e s o p h a g e a l 
region, 9-10 zzm a p a r t . Head d i s t i n c t , 43-45 /zm wide. 
Mouth opening s u b t r i a n g u l a r , surrounded by t h r e e wel l 
developed l i p s , one do r sa l and two s u b v e n t r a l . Buccal 
c av i ty very long, d iv ided in two p o r t i o n s of almost 
equal length , 68 - 70 /zm. Esophageal corpus broad 
a n t e r i o r l y , narrower p o s t e r i o r l y , 0.430 - 0.435 mm 
long, 35-40 /zm wide a n t e r i o r l y , 20-25 /zm wide 
p o s t e r i o r l y . Isthmus d i s t i n c t , 21 - 22 /zm long ; endbulb 
sphe r i ca l , 90-95 /zm wide. Nerve r i ng a t 0.19 - 0.20 
mm and exc re to ry pore a t 0.58 - 0.60 mm from a n t e r i o r 
end. Cardia d i s t i n c t . 
Gonads amphidelphic . Vulva t r a n s v e r s e wi th wel l 
developed l i p s , v a g i n a s c l e r o t i z e d , m u s c u l a r and 
a n t e r i o r l y d i r e c t e d . Ovaries ref lexed a t t h e i r t i p s , 
oocytes arranged in a s ing le row. Ovar ies r e a c h the 
esophageal r eg ion . Eggs oval , a t tached t o one ano the r 
by polar f i l aments and deposi ted in capsu les c o n t a i n i n g 
3-4 eggs. Ta i l sho r t and a t t enua ted . 
Male: Not found but descr ibed by Basir (1942) 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: A l iga rh (North India) 
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Remarks: The present specimens conform well with 
the measurements and description of M. asiatica given 
by earlier workers, except in having slightly 
anteriorly located nerve ring (nerve ring = 0.21 - 0.30 
mm from anterior end). 
MIRZAIELLA ALII FAROOQUI, 1967 
(Fig. 14) 
Dimensions: 
Females: (n = 8) L = 2.01 - 3.00 (2.45 ± 0.16) mm; a = 
7.10 - 8.82 ( 7.96 ± 0.31); b = 3.24 - 4.28 (3.75 ± 
0.19); C = 8.61 - 11.53 ( 10.12 ± 0.51); V = 43.33 -
54.32 (48.45 ± 1.54); Esophagus = 0.619 - 0.70 (0.649 ± 
0.01) mm; Tail = 0.225 - 0.26 (0.241 ± 0.01) mm; Egg = 
62-65 x 30-35 /im. 
Males (n = 6) : L = 1.18 - 1.60 ( 1.44 ± 0.06) mm; a = 
7.9 - 9.6 (9.02 ± 0.25); b = 4.67 - 5.59 (5.27 ± 0.22); 
Esophagus = 0.242 - 0.297 (0.275 ± 0.02) mm; Tail = 
0.16-0.18 mm. 
Description: 
Female: Worms slender, straight upon fixation. Cuticle 
annulated, 12-14 itm apart anteriorly and 21 /xm at 
midbody. Head distinct, 50-52 /xm wide. Mouth opening 
small, subtriangular and surrounded by three well 
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developed l i p s , one dorsal and two subventral. Buccal 
cav i ty simple, very long, 60-65 /xm. Esophageal corpus 
c y l i n d r i c a l , isthmus short , endbulb ovate. Nerve r ing 
at 0.22 - 0.26 mm and excretory pore at 0.52 - 0.54 
from an te r io r end. Cardia d i s t i n c t . 
Gonads amphidelphic. Vulva transverse with well 
developed l i p s , vagina heavily sclerot ized, muscular 
and a n t e r i o r l y d i r e c t e d . Ovaries re f lexed a t t h e i r 
t i p s , oocytes arranged in a s ingle row. Eggs elongate , 
a t t a c h e d to one another by po la r f i laments and 
d e p o s i t e d in capsules c o n t a i n i n g 3-5 eggs. T a i l 
d i v i s i b l e into broader an te r io r part and sp ike - l ike 
p o s t e r i o r . p a r t . 
Male: Worms small, s t r a i g h t upon f ixat ion. Cut ic le 
f a i n t l y annulated, a n t e r i o r annules , 6-9 /xm a p a r t . 
La te ra l alae s t a r t from the middle of corpus and end 
wi th the caudal a l a e , 20-30 /xm a p a r t . Mouth i s 
surrounded by two pa i r s of papi l lae and a pa i r of 
amphids. Buccal c a v i t y long, 24-30 /xm. Esophageal 
corpus cy l indr ica l , 0.171 - 0.219 mm long, 21-25 /xm 
wide; isthmus d i s t i n c t , 15-19 /xm long; endbulb ovate, 
54-59 /xm long, 50-53 /xm wide. Nerve ring at 0.14 - 0.18 
mm and excretory pore at 0.4 - 0.5 mm from an t e r i o r 
end. 
T e s t i s s i n g l e , r e f l e x e d a t the t i p . Sp icu l e 
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absent, pointed cuticularized accessory piece, 22-27 
/im present immediately posterior to anus. Caudal 
papillae six pairs, of which two pairs are lateral in 
position, bigger and pedunculated. Two pairs are 
sessile and ventral in position. Two pairs are small, 
sessile, one pair being preanal and the other postanal, 
these two pairs are close together but d i s t i n c t l y 
separated. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: SiddharthNagar (North India). 
Remarks: The present specimens closely conform 
with the measurements and description of Mirzaiella 
alii given by Farooqui (1967) except in having slightly 
longer tail in females (0.14 - 0.19 mm) and slightly 
longer buccal cavity in males (23-25 urn). 
MIRZAIELLA HAROLDI FAROOQUI, 1968 
(Fig. 15) 
D i m e n s i o n s : 
Females (n = 7 ) : L = 2 . 2 6 - 3 . 0 4 ( 2 . 5 9 ± 0 . 1 2 1 ) mm; a = 
7 . 5 8 - 9 . 62 ( 8 . 7 0 ± 0 . 2 7 ) ; b = 3 . 3 6 - 4 . 3 3 ( 3 . 8 2 ± 
100-
0.13); c = 10.26 - 12.66 (11.35 ± 0.39); V = 60.4 -
61.5 (60.8 ± 0.15); Esophagus = 0.540 - 0.670 (0.617 ± 
0.01) mm ; Tail = 0.22 - 0.24 (0.227) mm; Egg = 60 -
65 x 33 - 38 /xm. 
Males (n =6): L = 1.06 - 1.50 (1.25 ± 0.08) 
mm; a = 9.09 - 11.83 (10.30 ± 0.5); b = 4.12 - 5.74 
(4.83 ± 0.29); Esophagus = 0.235 - 0.261 (0.259) mm. 
Description: 
Female: Worms long and spindle shaped. The body is 
almost cylindrical throughout its length, except the 
posterior end which is abruptly attenuated. The cuticle 
is annulated throughout the length, but the annules are 
more prominent at the anterior region, 10-12 /xm apart. 
Head distinct, 30-47 /im wide. Mouth surrounded by 
three large and conspicuous lips. Buccal cavity very 
long, 65-78 /im. Esophageal corpus broader at the 
anterior end and narrows towards posterior end, 0.42 -
0.56 mm long; isthmus distinct, 14 - 18 /im long; 
endbulb spherical, 81-97 fim wide. Nerve ring at 0.25 -
0.32 mm and excretory pore at 0.50 - 0.60 mm from 
anterior end. 
Gonads amphidelphic. Vulva transverse with well 
developed lips. Vagina sclerotized, muscular and 
anteriorly directed. Ovaries reach the corpus, oocytes 
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arranged in a single row. Eggs oval with polar t u f t s 
and deposited in capsules containing 3-5 eggs. Ta i l 
short tapering abruptly in to a spine. 
Male: Worms small, s l i g h t l y bent upon f ixa t ion . Cu t i c l e 
s t r i a t e d throughout the length. Lateral alae s tar t from 
midbody and join the caudal a lae. Head d i s t i n c t , 13-16 
/zm wide. Mouth i s surrounded by two pa i r s of p a p i l l a e 
and a p a i r of amphids . Buccal c a v i t y 34-39 pirn. 
Esophageal corpus cy l ind r i ca l , 174-193 /xm long, 22-25 
Aim wide, isthmus d i s t i n c t , 11-13 fiva long ; endbu lb 
spherical , 50-62 /xm wide. Nerve ring at 0.17 - 0.23 mm 
from anter ior end. Cardia d i s t i n c t . 
Testis s ingle , reaches upto midbody, re f lexed a t 
the t i p . Spicule absen t , pointed c u t i c u l a r i z e d 
accessory piece present . Caudal papi l lae seven p a i r s : 
four pairs are preanal and three pa i rs adanal . The 
f i r s t preanal p a i r i s asymmetrical , v e n t r a l in 
pos i t ion , the second pa i r i s subventral and l a r g e r , the 
t h i r d pair i s smaller, ven t ra l , fourth pa i r i s smal ler 
and subven t ra l ; A p a i r of minute s e s s i l e a d a n a l 
papi l lae i s located adjacent to the anus, the second 
and the thi rd pair of adanal papil lae are pedunculated. 
Type host: Gryllotalpa africana 
Habitat: Midgut 
Locality: Aligarh (North India) . 
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Remarks: The present specimens conform well with 
the description of Mirzaiella haroldi given by Farooqui 
(1968a) except in having slightly smaller esophagus 
and buccal cavity in females (esophagus = 0.66 - 0.78 
mm; buccal cavity = 80 fim) . 
His descriptions were based on single male, 
however, during the present study several males were 
collected, hence a new range of measurement is 
provided. This species is reported for the first time 
from North India and after 28 years of its original 
description (Farooqui, 1968a). 
Key to the species of the genus Mirzaiella 
1 - Female tail with a 
distinct constriction 
in the middle alii Farooqui, 
1967 
Female tail without any 
constriction 2 
2 - Caudal papillae four 
pairs 3 
Caudal papillae more 
than four pairs 4 
3 - Female esophagus long 
about 0.58 - 0.657 mm 
and vulva about 63 - 67% 
of body length indicus (Singh 
& Singh, 1955) 
Adamson & 
Waerebeke, 
1992b 
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- Female esophagus 0.119 
- 0.124 mm and vulva 
about 58-62% of body-
length gryllotalpae 
(Singh & Singh, 
1955) Adamson 
& Waerebeke, 
1992b 
4 - Caudal papillae 5 pairs, 
caudal alae present 
slightly above the anus asiatica Basir, 
1942 
- Caudal papillae 7 pairs, 
caudal alae extend up 
to the midbody haroldi 
Farooqui, 1968a 
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CHAPTER - III 
CHAPTER - I I I 
FAMILY: PROTRELLOIDIDAE CHITWOOD, 1932 
Chitwood (1932) p roposed s u b f a m i l y P r o t r e l l o i d i n a e 
u n d e r t h e f a m i l y T h e l a s t o m a t i d a e t o accommodate worms 
w i t h a n t e r i o r l y s i t u a t e d v u l v a . However, B a s i r (1956) 
r e m a r k e d t h a t t h e p o s i t i o n of v u l v a i s g r e a t l y v a r i a b l e 
a n d d i d n o t r e g a r d t h i s s u b f a m i l y a s v a l i d , b u t 
F a r o o q u i (1970) a g r e e d w i t h C h i t w o o d (1932) and 
r e v i v e d t h e s u b f a m i l y P r o t r e l l o i d i n a e and added a 
genus Protrellatus t o t h i s g r o u p . L a t e r , Adamson (1989) 
r a i s e d t h i s s u b f a m i l y t o t h e r a n k of f a m i l y 
P r o t r e l l o i d i d a e . Adamson and W a e r e b e k e (1992b) 
r e v i s e d t h e f ami ly P r o t r e l l o i d i d a e and i n c l u d e d f i v e 
g e n e r a u n d e r t h i s fami ly namely , Protrellus Cobb, 1920; 
Protrelloides Chitwood, 1932; Protrellata Chitwood, 
1 9 3 2 ; Napolitana K loss , 1959a and Protrellatus 
F a r o o q u i , 1970. 
In t h e p r e s e n t s t udy , P r o t r e l l o i d i d a e i s a c c e p t e d 
a s a d i s t i n c t f a m i l y u n d e r t h e s u p e r f a m i l y 
T h e l a s t o m a t o i d e a . During t h e p r e s e n t i n v e s t i g a t i o n of 
i n s e c t s , s e v e r a l worms were c o l l e c t e d from t h e house 
c r i c k e t , Gryllus domesticus from S i d d h a r t h N a g a r (North 
I n d i a ) . The worms were found t o r e p r e s e n t t h e genus 
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Protrellatus, but could not be f i t ted in the known 
species of Protrellatus and hence regarded as a new 
species and described as P. siddharthi n. sp. Due to 
the addition of th i s species , the diagnosis of the 
family as well as the genus required c e r t a i n 
mod i f i ca t ions and t h e r e f o r e emended d iagnos i s i s 
provided. 
D i a g n o s i s (emended) : 
Cuticle without sp ines . Mouth may or may not be 
surrounded by t r i lobed circumoral elevation. Anterior 
r eg ion may or may not possess fine t r a n s v e r s e 
s t r i a t i o n s . Esophagus consis t ing of corpus which i s 
c lava te or cyl indr ica l , isthmus d i s t inc t or i n d i s t i n c t 
and a poster ior valvular bulb. Vulva anter ior to base 
of esophagus. Gonads amphidelphic. Eggs with or without 
cu t i cu l a r crest or grooves. Tail of female a t tenuate to 
c o n i c a l te rminat ing in narrow spine or shor t and 
subconical or short and rounded with two cu t i cu l a r 
wing l ike project ions. Male caudal extremity taper ing 
pos t e r i o r to anus and ending in digitiform appendage 
or short and subconical or narrowing poster ior to anus 
with long appendage or short and bluntly rounded or 
subconical. Caudal pap i l l ae three to eight pa i r s or 
completely absent. Spicule single or absent. 
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GENUS: PROTRELLATUS FAROOQUI, 1970 
The genus Protrellatus with the type species P. 
alii was established by Farooqui (1970) to accommodate 
worms recovered from common house c r i c k e t , Gryllus 
domesticus from Maharashtra, India. Another species was 
described under th is genus by Sharma and Gupta (1983 a) 
namely, P. striati from Bare i l ly , India. During the 
p r e s e n t i n v e s t i g a t i o n s of i n s e c t s for p a r a s i t i c 
in fec t ions , several nematodes were recovered with quite 
d i s t i n c t charac te r i s t ics and hence regarded as a new 
species and described as P. siddharthi n. sp. The 
t o t a l number of species in t h i s genus i s three. The 
diagnosis of the genus i s emended to accommodate the 
new spec ies . 
Diagnosis (emended) : 
Female: Cephalic extremity simple. Cuticle smooth or 
f i n e l y s t r i a t e d in the a n t e r i o r r eg ion . Esophageal 
corpus cy l indr ica l . Isthmus, a const r ic t ion between 
corpus and bulb. Vulva an ter ior to base of esophagus. 
Vagina and uterus poster ior ly d i rec ted . Eggs elongate 
with longi tudinal c res t s . Tail shor t , rounded with two 
smal l c u t i c u l a r wing l i k e p r o j e c t i o n s . 
Male: Cephalic extremity formed by single annule. 
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Corpus clavate, isthmus indistinct. Caudal extremity 
narrowing posterior to anus with a long caudal 
appendage. Spicule single. Caudal papillae four to 
eight pairs. 
PROTRELLATUS SIDDHARTHI N. SP. 
Dimensions: 
Holotype female: L = 7.8 mm; a = 20; b = 11.62; c = 
18.13; V = 2.11; Esophagus = 0.671 mm; Tail = 0.43 mm; 
Egg = 118 x 44 /xm. 
Paratype females (n = 10): L = 5.4 - 8.3 (7.13 ± 0.29) 
mm; a = 16.36 - 21.11 (19.18 ± 0.52); b = 8.54 - 13.22 
(11.29 ± 0.5); c = 15.83 - 22.63 (18.61 ± 0.9); V = 1.6 
- 2.77 (2.13 ± 0.12); Esophagus = 0.591 - 0.671 (0.64 ± 
0.03) mm; Tail = 0.33 - 0.48 (0.40 ± 0.02) mm ; Egg = 
115 - 118 x 40 - 48 /xm. 
Paratype male (n = 1): L = 1.20 mm; a = 20, b = 9.05, 
c = 6.15; Esophagus = 0.133 mm; Tail = 0.195 mm; 
Spicule = 25 pirn. 
Description: 
Female: The females very long compared to males and 
exhibit a marked sexual dimorphism. Slightly curved 
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upon fixation. The head end is markedly expanded at the 
opening of the vulva, just behind the vulva, a 
constriction marks off the head distinctly from the 
rest of the esophageal region. The body gradually 
expands and reaches its maximum width in the posterior 
third of body. Cuticle finely striated in the anterior 
region, striae, 4-8 fim apart, rest of the cuticle is 
smooth. Mouth surrounded by four pairs of papillae and 
a pair of laterally situated amphids. Mouth leads into 
a small buccal cavity, 14-21 /xm. Esophageal corpus 
cylindrical, 0.514 - 0.577 mm long, 40 - 46 /xm wide; 
isthmus is a constriction between corpus and bulb. 
Endbulb ovate, 90 - 99 (xm. Nerve ring at 0.107 - 0.110 
mm and excretory pore at 0.114 - 0.130 mm from anterior 
end. Cardia distinct. 
Vulva opens at the level of nerve ring and 
surrounded by thick protruding lips. Eggs elliptical, 
more broad at one side and possess longitudinal crest. 
Tail tapering slowly to a rounded tip and possess two 
small triangular cuticular projections. 
Male: Worm small, ventrally curved upon fixation. The 
head is not marked off, both the ends are attenuated, 
the posterior being more sharply conical and pointed. 
Mouth surrounded by four pairs of papillae and a pair 
of laterally situated amphids. Buccal cavity small, 7 
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/xm wide. Esophageal corpus not uniform in diameter, 
being broader in the middle, 0.100 mm long, 12 - 20 /xm 
wide in the middle and 10-15 /xm wide at anterior and 
posterior ends. Isthmus indistinct. Endbulb ovate, 33 
/xm long. Nerve ring at 52 /xm from anterior end. 
Testis single, reflexed at the tip, lies in the 
posterior third of body. Tail, long and filiform. 
Spicule single. Caudal papillae four pairs : two pairs 
preanal and two pairs postanal. 
Type host: Gryllus domesticus (House cricket) 
Habitat: Midgut 
Locality: SiddharthNagar (North India) 
Type material: Holotype female on slide Protrellatus 
siddharthi n.sp./l; paratype females on slides P. 
siddharthi n.sp./ 2-11; paratype male on slide P. 
siddharthi n. sp./12, deposited in the Nematode 
Collection of the Department of Zoology, Aligarh Muslim 
University, Aligarh. 
Diagnosis and Relationships: 
Protrellatus siddharthi n. sp. is characterized 
by the presence of finely striated cuticle in the 
anterior most region, smaller head and buccal cavity, 
tail slowly tapering to a rounded tip in females; 
longer male with small spicule, four pairs of caudal 
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papillae and filiform tail. It is closely related to P. 
alii Farooqui, 1970 in having anterior end including 
vulva, set-off from the body, indistinct isthmus, vulva 
very close to the head end, eggs with longitudinal 
crest, worms showing sexual dimorphism, but differs 
from it in the size of male, size of spicule, shape of 
the tail, number and arrangement of caudal papillae, 
females with striations in the anterior region, 
smaller head and eggs, shape of the tail (male = 0.79-
1.18 mm, spicule = 26-29 /zm, tail attenuated, caudal 
papillae eight pairs; female cuticle smooth, head 
= 3 0 - 6 0 /im, eggs = 124 /im, tail abruptly rounded in 
P. alii) . It resembles, P. striati Sharma and Gupta, 
1983a in the presence of striations in the anterior 
region and length of females. However, it differs from 
it in the size of eggs and the values of a, b, c and 
position of vulva (eggs = 125 - 127 x 70 - 72 urn, a = 
17.7 - 19.04; b = 12.0 - 12.7, C = 22.3 - 25.6; 
V = 1.5 - 1.8 in P. striati) . 
Key to the species of the genus Protrellatus 
1 - Female cuticle smooth = -- alii Farooqui, 
1970 
Female cuticle finely 
striated in the anterior 
region 2 
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2 - Vulval % 1.5-1.8. 
Eggs = 125-127 /xm striati Sharma 
& Gupta 1983a 
- Vulval % 1.6-2.77. 
Eggs = 115-118 ptm siddharthi 
n. sp. 
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LIST OF INSECT HOSTS FOUND INFESTED WITH NEMATODE 
PARASITES 
Host 
Class 
Family-
Genus 
Species 
Insecta 
Gryllidae 
Gryllotalpa 
africana 
Parasite described 
1. Binema mirzaia 
2. B. adamsii n. sp. 
3. Cameronia aspiculata 
4. C. basiri n. sp. 
5. Chitwoodiella ovofilamenta 
6. C. tridentata n. sp. 
7. Gryllophila nihali n. sp. 
8. Isobinema flagellocerca 
9. Mirzaiella alii 
10. M. haroldi 
11. M. asiatica 
Genus : Gryllus 
Species : domesticus 12. Protrellatus siddharthi n.sp 
Family : Blattidae 
Genus : Periplaneta 
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Species : americana 13. 
14. 
Genus : Blatta 
Species : orientalis 15. 
Genus : Blatella 
Species : germanica 16. 
Hammerschmidtiella diesingi 
Leidynema periplaneti 
Leidynema appendiculatum 
Blatticola blattae 
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CONCLUSIONS 
CONCLUSIONS 
During the invest igat ions of various insect hosts 
from February, 1994 to December, 1996, for the 
p a r a s i t i c infec t ion by the members of the superfamily 
Thelastomatoidea, following conclusions were drawn: 
1 - The inves t iga t ion of p a r a s i t i c infect ion in 
va r ious i n s e c t hosts revea led t h a t they are 
general ly paras i t ized by three families of the 
super fami ly Thelastomatoidea, v i z . 
The las tomat idae , Ch i twoodie l l idae and 
P ro t r e l l o id idae . 
2 - The members of the above three families are 
p a r a s i t i c in f ive species of i n s e c t s , v i z . 
Gryllotalpa africana, Periplaneta americana, 
Blatta orientalis, Blatella germanica and Gryllus 
domesticus, in the Northern par t of India v iz . 
Al iga rh (West U.P.) and SiddharthNagar (East 
U.P.) . 
3 - The r a t e of infection was highest in mole cr icket , 
Gryllotalpa africana (Gryllidae) . I t harboured 
species of nematodes representing 6 genera and 11 
species out of which 7 species are known and 4 
a re new to sc i ence . American cockroach, 
Periplaneta americana harboured two species of 
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nematodes representing two genera Lowest rate of 
infection were found in German cockroaches, Blatta 
orientalis and Blatella germanica, which were 
infected with single species. Gryllus domesticus 
was to found to harbour single new species. 
The members of the family Thelastomatidae have the 
wide host distribution. They occur in Gryllotalpa 
africana, Periplaneta americana, Blatta orientalis 
and Blatella germanica. The members of the family 
Chitwoodiellidae are highly host-specific and were 
found in single host species viz. Gryllotalpa 
africana. The members of the family 
Protrelloididae though reported from three 
species of insects, were found to occur only in 
Gryllus domesticus, during the present 
study. 
The worm burden of various species of insects were 
different and as follows: Single specimen of 
Gryllotalpa africana was found to harbour about 
10-20 nematodes and most of the time, with mixed 
population. Single specimen of Periplaneta 
americana harboured about 5-10 nematodes 
representing single genus. Whereas single 
specimen of Blatella germanica was found to 
harbour 5-15 nematodes belonging to single genus. 
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Blatta orientalis (single specimen) harboured, 
5 - 1 0 nematode representating single genus, 
however the worm burden of Gryllus domesticus 
was very low i.e. not exceeding 4 in 
number representing single genus. 
6 - The worm burden in various insects was found to be 
regulated by environmental temperature and 
humidity. At extreme temperatures (severe cold or 
severe heat and low humidity) the worm burden was 
low as compared to normal temperatures and the 
activity of the nematodes were also low at extreme 
temperatures. 
7 - Total number of species recovered are 16 
representing 10 known genera, 5 new species and 11 
known species. Among the known species, 4 are 
reported for the first time from North India. 
8 - Lastly, it may be concluded that the incidence of 
nematode parasitism is low in insects of Aligarh 
and SiddharthNagar (Uttar Pradesh), North India. 
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FIGURES 
Fig. 1 (A-D) : Blatticola. blattae 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
Fig. 1 (E-H) : Cameronia aspiculata 
E - Female Anterior end. 
F - Female Head end 
G - Female Posterior end. 
H - Egg. 
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Fig. 2 : Cameronia basiri n. sp. 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
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Fig. 3 : Gryllophila nihali n. sp. 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
H - Spicule. 
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Fig. 4 : Hammerschmidtiella. diesingi 
A - Female Anterior end. 
B - Female Head end 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Posterior end. 
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Fig. 5 : SEM Micrographs of Female H. diesingi 
A - A n t e r i o r end. 
B - En face 
C - L a t e r a l a lae 
D - Vulval region 
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Fig. 6 : Leidynema periplaneti 
A - Female Anter ior end. 
B - Female Head end. 
C - Female Pos t e r io r end. 
D - Egg. 
E - Male Anter ior end. 
F - Male Head end. 
G - Male Pos t e r io r end. 
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Fig. 7 : Leidynema appendiculatwn 
A - Female Anterior end. 
B - Female Head end. 
C - Vulval region. 
D - Female Poterior end. 
E - Egg. 
F - Male Anterior end. 
G - Male Head end. 
H - Male Posterior end. 
I - Spicule. 
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Fig. 8 : SEM Micrographs of Female L. 
appendiculatum 
A - Anterior end. 
B - En face 
C - Vulval region. 
D - Posterior end. 
Fig. 8. 
Fig. 9 : Binema mirzaia 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
H - Spicule. 

Fig. 10: Binema adamsii n. sp. 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. • 
F - Male Head end. 
G - Male Posterior end. 
H - Spicule. 
Fig. 10. 
Fig. 11 : Chitwoodiella ovofilamenta 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
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Fig. 11. 
Fig. 12 : Chitwoodiella tridentata n. sp. 
A - Female Anterior end. 
B - Female Head end. 
C - Female Buccal cavity (Posterior Part). 
D - Vulval region. 
E - Female Posterior end. 
F - Egg. 
G - Male Anterior end. 
H - Male Head end. 
I - Male Posterior end. 
/ • • • * \ / • : A 
BHr^SP 
10jjm 
I 
Fig. 12. 
Fig. 13 (A-D) : Isobinema flagellocerca 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
Fig. 13 (E-H) : Mirzaiella asiatica 
E - Female Anterior end. 
F - Female Head end. 
G -Female Posterior end. 
H - Egg. 
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Fig. 13. 
Fig. 14 : Mirzaiella alii 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
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Fig. 15 : Mirzaiella haroldi 
A - Female Anterior end. 
B - Female Head end. 
C - Female Posterior end. 
D - Egg. 
E - Male Anterior end. 
F - Male Head end. 
G - Male Posterior end. 
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Fig. 15. 
Fig. 16 : Protrellatus siddharthi n. sp. 
A - Female Anterior end. 
B - Female Head end. 
C - Vulval region 
D - Female Posterior end. 
E - Egg. 
F - Male Anterior end. 
G - Male Head end. 
H - Male Posterior end. 
I - Male Anal region. 
J - Spicule. 
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PART - II 
CYTOGENETIC STUDIES 
INTRODUCTION AND 
HISTORICAL REVIEW 
PART - I I - CYTOGENETIC STUDIES 
INTRODUCTION AND HISTORICAL REVIEW 
Cytogenetics was developed from two o r i g i n a l l y -
separate sciences - cytology and genetics, which dea ls 
with the study of h e r e d i t y through cytology and 
genet ics . The science i s concerned with the s t r u c t u r e , 
number, function and movement of chromosomes. 
Most of the ear ly cytogenetic work in nematodes 
involves animal p a r a s i t i c and free l iving forms and was 
conducted in the l a t e par t of the nineteenth century 
and the early part of t h i s century. Some of the work i s 
s t i l l considered as c l a s s i c because i t e l u c i d a t e d 
cer ta in basic cytological and biological phenomena. 
One of the most fundamental concepts of the f i e l d s 
of cytology and h e r e d i t y i s the discovery of t h e 
process of meiosis or reduction division, which was 
introduced by Van Beneden in 1883. In his repor t of 
s tudies on the eggs and spermatozoons of Parascaris 
equorum {Ascaris megalocephala), he demonstrated tha t 
dur ing the formation of the polar bod ie s , t he 
chromosome number of the egg i s reduced to one-half 
(meiosis) and that i t i s doubled again in the cleavage 
nucleus which i s formed by the fusion of the egg and 
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sperm pronuclei ( f e r t i l i z a t i o n ) . 
The real izat ion that Parascaris germ c e l l s were 
l a rge , easi ly obtained and very simple in t h e i r nuclear 
organization, led to t h e i r use as study material in 
the rapid advances of cytology during the l a s t decade 
of the nineteenth century. 
The concept of i n d i v i d u a l i t y and p h y s i c a l 
cont inui ty of the chromosomes was f i r s t introduced in 
cytology by Van Beneden (1883) and Boveri (1888) by 
demonstra t ing tha t Parascaris chromosomes p e r s i s t 
dur ing In te rphase . The process of chromosome 
fragmentat ion and chromatin diminution was f i r s t 
discovered- in nematodes. Boveri (1887) observed tha t 
the early cleavage d iv is ions in Parascaris eggs were 
unusual in several respects , the process of chromosome 
fragmentation and chromatin diminution i s repeated in 
one of the progeny of the blastomeres or propagation 
(P) ce l l l ine and eventual ly a l l the c e l l s of the 
embryo are diminished, except the l a s t two ' P1 c e l l s 
t h a t become enclosed in the geni ta l primordium of the 
larva and give r i se to a l l the gonial c e l l s of t h a t 
individual . 
As animal p a r a s i t i c nematodes were r ecogn ized 
ear ly as favourable mater ia l for cytological work, they 
were the second animal group af ter the insects to be 
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s tudied e x t e n s i v e l y with regard t o chromosomal 
mechanism of sex determination. The X - 0 and multiple 
X chromosome s i t u a t i o n s were d iscovered in va r ious 
nematodes as ear ly as 1910 by Boveri, Gulick, Edwards 
and others. Although, these c lass ic s tud ies indicated 
that nematodes are favourable for cytological research, 
but re la t ive ly l i t t l e work followed. 
The f i r s t study on the gametogenesis in the order 
Oxyurida was done by Meves (1920) on Passalurus awbigua 
(Family : Oxyuridae). Walton (1924, 1940, 1959) worked 
on the karyotypy of Syphacia obvelata and published 
work on the pa ra s i t e s and the i r chromosomes including 
the members of the order Oxyurida. L a t e r , s e v e r a l 
studies on gametogenesis in various orders of Nematoda 
followed. Taylor (1960), Terry et al (1961), Foor 
(1967), Lejambre (1968) and Lejambre and Georgi (1970) 
reported s tudies on gametogenesis in animal nematodes. 
Very l i t t l e work has been done on oxyurid 
nematodes of v e r t e b r a t e s and i n v e r t e b r a t e s . Goswami 
(1976a,b; 1977) and Wharton (1979a) cont r ibuted to the 
cytogenetic s tudies on oxyurid nematodes. 
The discovery of haplodiploid reproduction in the 
oxyurids of both ver tebrate and inver tebra te by Adamson 
(1984a, b) has given a new dimension to the cytogenetic 
research in the order Oxyurida. In h a p l o d i p l o i d 
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reproduction, males are haploid and develop from 
unfertilized eggs, whereas, females are diploid and 
develop from fertilized eggs. 
The Oxyurida are the most recently recognized 
haplodiploid group and the only endoparasitic group in 
which this form of reproduction has been reported. 
Earlier reports of male diploid reproduction in 
Aspicularis kazakstanica (Goswami 1976a,b; 1977) and 
the interpretation of karyotypes in Syphacia obvelata 
and Passalurus ambigua, made by Walton (1924, 1959) 
were probably an error according to Adamson (1989) , 
since Aspicularis tetraptera and Syphacia obvelata 
(Adamson lS84b) were found to be haplodiploid. 
Haplodiploidy in the oxyurids of insect belonging 
to the superfamily Thelastomatoidea was first reported 
in two members of the family Thelastomatidae viz. 
Thelastoma spp. and Hammerschmidtiella andersoni by 
Adamson (1984a). Haplodiploidy in H. diesingi was 
discovered by Adamson and Nasher (1987). Zervos (1988b) 
provided experimental evidence of haplodiploidy while 
studying developmental biology of Protrellus dixoni, 
whereas Pham Van Luc and Spiridonov (1990) reported 
experimental evidence of haplodiploidy in Blatticola 
blattae. However, only oogenetic studies were carried 
out on Leidynema appendicula turn and H. diesingi by 
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C u t i l l a s e t al. (1985). 
Cytological data for haplodiploidy are available 
fo r 18 spec ie s of Oxyurida belonging to genera 
p a r a s i t i z i n g cockroaches, d ip lopods , l i z a r d s , 
t o r t o i s e s , lagomorphs and rodents . Chromosome number in 
the group vary from N = 3 to N = 6. Available evidences 
suggest tha t haplodiploidy i s cha rac t e r i s t i c of the 
e n t i r e order. Representatives of a l l major groups of 
Oxyurida (Thelastomatoidea, Pharyngodonidae, Oxyuridae 
and Heteroxynematidae) have been shown to be 
haplodiploids (Adamson, 1989). 
With few excep t ions , a l l e f f o r t s to ga in 
in fo rma t ion about the r e l a t i o n s h i p s among p a r a s i t i c 
nematodes have been c e n t r e d around comparative 
morphology, anatomy and physiology, leaving aside the 
cy to log ica l and cytogenetical aspec ts . Hence, in the 
p r e s e n t s tudy, an at tempt was made to i n v e s t i g a t e 
cytogenet ica l aspects on the members of the superfamily 
Thelastomatoidea. Studies on cytogenet ical aspects have 
been done on nematodes in connection with gametogenesis 
and t h e r e f o r e , information i s l i m i t e d p r imar i l y to 
chromosomes of gonial c e l l s , oogonia, spermatogonia, 
oocy t e s and spermatocytes . 
In the present study, cytogenet ical aspects during 
oogenesis and spermatogenesis were invest igated. This 
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part of the thesis comprises of three chapters, based 
on the members of three families of Thelastomatoidea. 
The first chapter deals with the oogenesis on the 
members of four genera of the family Thelastomatidae 
namely Cameronia, Gryllophila Hammerschmidtiella, 
Thelastoma and gametogenesis in the genus Leidynema. 
The second chapter is associated with the oogenesis 
in the members of three genera of the family 
Chitwoodiellidae namely Binema, Isobinema and 
Chitwoodiella and gametogenesis in the genus 
Mirzaiella. The third chapter is concerned with the 
oogenesis in the genus Protrellatus of the family 
Protrelloididae. 
To the best of our knowledge, the present study 
reports the chromosome numbers of seven genera of the 
Thelastomatoidea for the first time viz., Cameronia 
Gryllophila, Binema, Isobinema, Chitwoodiella, 
Mirzaiella and Protrellatus whereas, the chromosome 
numbers of Thelastoma, Leidynema and Hammerschmidtiella 
have been reported for the first time in India. 
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MATERIALS AND METHODS 
MATERIALS AND METHODS 
Col lec t ion of the host and i s o l a t i o n of the 
paras i te i s described in the f i r s t par t . Cytogenetical 
method described by Triantaphyllou (1981) i s adopted in 
the present study. 
1. Selection of nematode material and preparation of 
sl ides for temporary mounts 
The best material for studying oogenesis of insec t 
nematode c o n s i s t s of l i v e , r e l a t i v e l y young, egg 
producing females and r e l a t i v e l y young males for 
spermatogenesis. 
S l ides for temporary mount were p r epa red by 
placing nematodes in a drop of normal sa l ine on g lass 
s l i de s . Worms were cut beneath the esophagus to obtain 
the reproductive t r a c t . Rest of the body pa r t s of the 
worms were d i s c a r d e d . The s l i d e s with r e p r o d u c t i v e 
t r a c t s adhering to them were a i r -dr ied for few seconds 
and marked with diamond pencil and then proceeded for 
hydrolysis. 
2. Hydrolysis: 
Slight hydrolysis carr ied out at room temperature 
before f i x a t i o n , improves the q u a l i t y of the 
preparation considerably. Hydrolysis was ca r r i ed out 
by immersing the s l i d e s with adhered material in IN 
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HC1 solution, prepared by mixing about 10 ml of reagent 
HC1 in 100 ml distilled water. The slides were kept in 
HCl for 5 to 10 minutes and then removed and wiped dry 
with tissue paper leaving only the material wet. 
3. Fixation: 
Fixative was prepared by mixing three parts of 
absolute ethyl alcohol and one part of glacial acetic 
acid in a couplin dish. The slides were immersed in 
couplin dish containing fresh fixative for 20 to 30 
minutes and then removed from the fixative and wiped 
dry, leaving only the material wet. 
4. Staining: 
2% propionic orcein stain was prepared as follows: 
2.2 gm of orcein stain was added to 100 ml of glacial 
propionic acid and boiled gently for atleast 20 
minutes. The solution was cooled and then diluted by 
the addition of 100 ml of distilled water and passed 
through a fine filter for removal of any undissolved 
stain particles and stored in air-tight glass dropping 
bottles to prevent evaporation of the acid and minimize 
precipitation of the stain particles. 
Fixed material was then proceeded for staining by 
placing one or two drops of stain on the slides and 
covered with petridish to prevent evaporation of the 
acid and precipitation of the stain particles. The 
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materials were kept in stain for about 20 to 40 
minutes. The slides were then removed and held 
horizontally on a piece of tissue paper to drain the 
excess stain. 
5. Mounting and S e a l i n g : 
To make the stained material s table for a longer 
period, pr ior to mounting, the coversl ips were dipped 
for a few seconds in a solution of 50 ml of 45% 
propionic acid containing few drops of 2% propionic 
orcein s ta in and these coverslips were placed on the 
material . Excess of acid solution was absorbed with 
t i s s u e paper and the s l i d e s were s e a l e d with n a i l 
pol ish. This type of mounting and seal ing keeps the 
s ta in s table for 2 to 3 days. 
6. Examination of the mater ia l and Photomicrography: 
The sea l ed s l i d e s were examined under 100 x 
magnification of microscopes of high r e so lu t ion . The 
s l i d e s with good p repa ra t i on were photomicrographed 
using microscope equipped with camera. Nikon Optiphot -
2 microscope was used in th is study. 
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GAMETOGENESIS IN 
THELASTOMATOIDEA 
GAMETOGENESIS IN THE SUPERFAMILY THELASTOMATOIDEA 
( i ) Oogenes i s : 
In oogenesis (the development of ova in the female 
gonad) a number of ma tu ra t ion processes occur , 
beginning with the small oogonia in the germinative 
(apical) portion of the ovary and finishing with the 
l a rge egg in the uterus. 
Female reproductive system: 
The female r ep roduc t ive system of nematode 
c o n s i s t s of pa i red o v a r i e s , ov iduc t s , spermatheca 
( e i the r one or two) and u t e r i which are connected to a 
common vagina. The ovary i s d iv i s ib l e into a short 
germinative zone and a long growth zone which extends 
upto the oviduct. Oogenesis can be studied under the 
following headings. 
Multiplication of Oogonia: 
M u l t i p l i c a t i o n of oogonia occurs in t he 
germinative zone of ovary. Oogonial ce l l s are s t r a igh t 
l i n e descendants of the propagation 'P ' ce l l s of the 
embryo and appear to be se t aside from the remaining 
somat ic c e l l s during the e a r l y cleavage d i v i s i o n s . 
Oogonial divisions usually s t a r t in th i rd stage larvae 
and continue upto early adult s tage. They are normal 
mi to t i c divisions and r e s u l t in the production of a 
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large number of oogonia, all the which have the somatic 
(2n) chromosome number. Very few oogonial divisions 
have been observed in adult females. The less advanced 
cells of the germinal region located toward the apex of 
the ovary are usually at Prophase, those in the middle 
are at Metaphase and the most advanced cells, located 
toward the growth zone are usually at Anaphase or 
Telophase stage. The chromosomes are not discrete at 
any stage of the mitotic cycle. Cytological analysis 
of oogonial division is difficult due to their small 
size. 
Maturation of Oocytes: 
The oocytes undergo normal meiosis. The beginning 
of the meiosis is marked by the disappearance of 
nucleolus. In a short region of the ovary located next 
to the germinative zone, the chromatin of the oocytes 
stains heavily and forms a dense network of fine 
strands. This peculiar behaviour of chromatin 
indicates the occurrence of synapsis (pairing of 
homologous chromosomes) in the cells of that short 
region (zone of synapsis). 
The process of synapsis including Leptotene, 
Zygotene and Pachytene stages described in detail in 
other animals, cannot be clearly differentiated in 
these nematodes. Following the zone of synapsis, the 
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young oocytes enter the ' growth zone' of the ovary and 
start increasing in size (growth period) with 
proportional increase in the size of their nuclei. When 
the oocytes are midway down the growth zone, the double 
chromatin threads in their nuclei become diffused, 
loose their stainability and eventually may disappear 
completely (diffuse state). As the oocytes migrate 
farther down the ovary, they continue to increase in 
size, particularly those approaching the oviducts. In 
oocytes within the oviduct or occasionally in those at 
the proximal end of the ovary, the chromosomes 
condensed and appeared as paired structures connected 
by chiasmata. Sperms were seen in some but not in all 
eggs at this time and then the process of shell 
formation started. The chiasmata terminalized resulting 
in bivalents each consisting of two homologous 
chromosomes attached end to end. The nuclear membrane 
and nucleoli disappeared and the bivalents moved to the 
peripheral cytoplasm. 
Reduction division proceeded identically in 
fertilized and unfertilized eggs. Homologous 
chromosomes separated yielding first polar body which 
lay on the inside edge of the egg shell. No further 
division occurred in this polar body. 
The second meiotic division was not followed by 
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cytokinesis and the second polar body came to lie on the 
inside of the egg cytoplasm. After completion of both 
meiotic divisions, eggs had either one or two pronuclei 
depending on whether or not they had been fertilized. 
In fertilized eggs the pronuclei fused re-establishing 
the diploid chromosome number (2n) prior to first 
cleavage. Unfertilized eggs entered cleavage with a 
haploid complement of chromosomes. 
(ii) Spermatogenesis: 
In haplodiploids, spermatogenesis is modified to 
avoid further reduction of the chromosome complement of 
gametes in the male and hence a single equational 
maturation division occurs in haplodiploid Oxyurida. In 
males there are no homologous chromosomes and a 
reduction division is not possible, everything occurs 
as if meiosis began at the second meiotic division. 
Chromosomes in the final division of oxyurid 
spermatocytes are meiotic rather than mitotic in 
forms, but they undergo an equational division. 
Male reproductive system: 
The males have one testis (monorchic) which leads 
into a common seminal vesicle and vas deferens before 
entering the cloacal chamber, a common opening for the 
reproductive and digestive systems and a single 
copulatory structure, a spicule. On the surface of the 
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cuticle surrounding the cloacal opening there are a 
series of genital papillae which have sensory function. 
The testis is divisible into three zones 
(i) A germinative zone in which mitosis was 
observed, comprising one-half to two thirds of 
the length of the organ, 
(ii) A growth zone in which mitosis is absent, here 
the young spermatocytes start increasing in size 
with proportional increase in the size of their 
nuclei. 
(iii) A transformation zone in which maturation 
division occurs just before the seminal vesicle. 
Interphase nuclei in the germinative zone were 
similar to those observed in the ovaries. Mitosis 
was observed in this region. Interphase nuclei in 
the growth zone contained fine grained homologous 
staining chromatin. 
Chromosomes present at the beginning of the 
transformation zone were long, filamentous and darkly 
stained and gradually condensed to form short double 
chromosomes with fuzzy irregular outlines. A single 
maturation division was observed, during anaphase the 
two groups of chromosomes headed in opposite directions 
which condensed further to form 'tail' of the 
spermatid. 
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CHAPTER -1 
RESULTS 
CHAPTER - I 
FAMILY : THELASTOMATIDAE 
(i) Genus : Cameronia 
Species: aspiculata 
Oogenesis follows the pattern described in the 
superfamily Thelastomatoidea. The oogonial cells were 
in the Interphase stage (Fig. 1 A) The oocytes undergo 
normal meiosis, which is marked by the disappearance 
of the nucleolus. Zygotene stage (Fig. 1 B), showing 
synapsis of homologous chromosomes was observed in the 
synaptic zone of ovary, located at the beginning of the 
growth zone. However, other meiotic Prophase stages 
described in detail in other animals could not be 
clearly differentiated in these nematodes. The oocytes 
undergo growth phase and start increasing in size 
progressively. Sperms were present in both the 
spermathecae (Fig. 1 C) The oocytes approaching the 
oviducts were in diffused stage and appeared almost 
unstained. At the beginning of the uterus, the oocytes 
were in Metaphase I stage (Fig. 1 D) and in early 
Anaphase I stage (Fig. 1 E) in the anterior region of 
the uterus. The oocytes reveal four bivalents at their 
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pos te r io r end. The chromosomes show oval appearance and 
due to the i r small s ize could not be measured. The 
b i v a l e n t s separated y i e l d i n g f i r s t po lar body. The 
second meiotic division was completed by the formation 
of second polar body. After the completion of both 
meiotic divisions, eggs had e i t he r one or two pronuclei 
depending on whether or not they had been f e r t i l i z e d . 
In f e r t i l i z e d eggs, the pronuclei fused re -es tab l i sh ing 
the diploid chromosome number (2 n) prior to f i r s t 
cleavage. Unferti l ized eggs entered cleavage with a 
hap lo id complement of chromosomes. The d i p l o i d 
chromosome number 2n = 8. 
( i i ) Genus : Gryllophila 
Species : nihali n. sp. 
The oogonial c e l l s were' in the Interphase s tage 
(F ig . 2 A) The oocytes undergo normal m e i o s i s . 
Zygotene s tage (Fig 2 B), showing synaps is of 
homologous chromosomes was observed in the synaptic 
zone. However, other meotic Prophase stages could not 
be d i f ferent ia ted . The oocytes undergo growth phase and 
increase in size with the proportional increase in the 
s i ze of the i r nuclei (Fig. 2 C) . The oocytes 
approaching the oviducts were in diffused stage and 
appeared less stained (Fig. 2 D ) . At the beginning of 
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the uterus, the oocytes were in Metaphase I stage (Fig. 
2 E) and revealed five bivalents at its posterior end. 
The diploid chromosome number is re-established by the 
fusion of pronuclei. The diploid chromosome number 2n = 
10. 
(iii) Genus : Hammerschmidtiella 
Species : diesingi 
The oogonial cells were in the Interphase stage 
(Fig. 3 A) . Zygotene stage (Fig. 3 B) , showing pairing 
of homologous chromosomes, which was observed in the 
synaptic zone of ovary, but other meiotic Prophase 
stages could not be differentiated. The oocytes 
approaching the oviducts were in diffused stage (Fig. 
3 C) . At the beginning of the uterus, the oocytes were 
in early Metaphase I stage (Fig. 3 D) and were followed 
by late Metaphase I stage (Fig. 3 E) . The oocytes at 
this stage revealed five bivalents at its posterior 
end. After the completion of both meiotic divisions, 
eggs had either one or two pronuclei depending on 
whether or not they had been fertilized. In fertilized 
eggs, the pronuclei fused re-establishing the diploid 
chromosome number. Unfertilized eggs entered cleavage 
with a haploid complement of chromosome. The diploid 
chromosome number 2n = 10. 
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(iv) Genus : Lexdynema 
Species : appendiculatum 
Oogenesis : Oogenesis follows the pattern 
described in the superfamily Thelastomatoidea. The 
oogonial cells were in the Interphase stage (Fig. 4 
A) . Zygotene stage (Fig. 4 B) , showing synapsis of 
homologous chromosomes was observed in the synaptic 
zone of ovary. However, other meiotic Prophase stages 
could be differentiated. The oocytes undergo growth 
phase and increase in size with the proportional 
increase in the size of their nuclei. The oocytes 
approaching the oviducts were in diffused stage and 
appeared less stained. Sperms were present in both the 
spermathecae (Fig. 4 C) . At the beginning of the 
uterus, the oocytes were in Metaphase I stage (Fig.4 D) 
revealing five bivalents. The bivalents separated 
yielding first polar body in the middle of uterus 
(Fig. 4 E) revealing very small five univalents. After 
completion of both meiotic divisions, eggs had either 
one or two pronuclei, depending on whether or not they 
had been fertilized. Fertilized eggs, re-established 
the diploid chromosome number (2n) by the fusion of the 
pronuclei. Unfertilized eggs entered cleavage with a 
haploid complement of chromosomes (2n). The diploid 
chromosome number 2n = 10 . 
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Spermatogenesis: 
Spermatogenesis follows the pat tern described in 
the superfamily Thelastomatoidea . The spermatogonial 
c e l l s were in the In te rphase s tage (Fig . 5 A) . 
Spermatocytes undergo single equational d iv i s ion and 
hence no synapsis was observed. The spermatocytes 
increased in size in the growth zone (Fig. 5 B) . The 
Metaphase s t age , r e v e a l i n g f ive small u n i v a l e n t 
chromosomes, were observed at the beginning of the 
transformation zone of t e s t i s (Fig. 5 C & D) . Sperm 
formation was observed at the end of transformation 
zone. The males are haploid and the haploid chromosome 
number n = 5. 
(v) Genus : Thelastoma. 
Species : Jbasiri 
The oogonial c e l l s were in the Interphase s tage 
(Fig. 6 A). The oocytes undergo normal m e i o s i s . 
Zygotene s tage (Fig. 6 B) , showing s y n a p s i s of 
homologous chromosome, was observed in the synapt ic 
zone of ovary, but other Prophase stages could not be 
dif ferent ia ted. The oocytes approaching the oviducts 
were in diffused s t age and appeared l e s s s t a i n e d 
(Fig. 6 C) . Sperms were present in spermatheca 
(Fig. 6 D) . At the beginning of uterus, the oocytes 
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were in Metaphase I stage ( (Fig. 6 E) and revealed 
four d i s t inc t b iva l en t s . After the completion of both 
meiot ic d i v i s i o n s , eggs had e i t h e r one or two 
pronuclei, depending on whether or not they had been 
f e r t i l i z e d . The d i p l o i d chromosome number i s r e -
established by the fusion of the pronuclei . The diploid 
chromosomes number 2n = 8. 
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CHAPTER - II 
CHAPTER - II 
FAMILY : CHITWOODIELLIDAE 
(i) Genus : Binema 
Species : mirzaia 
Oogenesis follows the pattern described in the 
superfamily Thelastomatoidea. The oogonial cells were 
in the Interphase stage (Fig. 7 A) . The oocytes undergo 
normal meiosis. Zygotene stage (Fig. 7 B) , showing 
synapsis of homologous chromosomes was observed in the 
synaptic zone of ovary, located at the beginning of the 
growth zone. However, other meiotic Prophase stages 
could not. be clearly differentiated. The oocytes 
undergo growth phase and start increasing in size. 
Sperms were present in both the spermathecae (Fig. 7 
C) . The oocytes approaching the oviducts were in 
diffused stage and appeared almost unstained. At the 
beginning of uterus, the oocytes were in Metaphase I 
stage (Fig. 7 D) . The oocytes revealed three bivalents 
at their posterior end. The chromosomes appear oval and 
due to the small size could not be measured. The 
bivalents separated yielding first polar body. After 
completion of both meiotic divisions, eggs had either 
one or two pronuclei, depending on whether or not they 
had been fertilized. The diploid chromosome number is 
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re-established by the fusion of the two pronuclei. The 
diploid chromosome number 2n = 6. 
(ii) Genus : Chitwoodiella 
Species : ovofi1 amenta 
it 
Oogenesis follows the pattern described in the 
superfamily Thelastomatoidea. The oogonial cells were 
in the Interphase stage (Fig. 8 A ) . The oocytes 
undergo normal meiosis. Zygotene stage (Fig. 8 B) , 
showing synapsis of homologous chromosomes was observed 
in the synaptic zone of ovary. However, other meiotic 
Prophase stages couldnot be clearly differentiated. 
The oocytes undergo growth phase in the growth zone of 
ovary. Sperms were present in both the spermathecae 
(Fig. 8 C) . The oocytes approaching the oviducts 
appeared almost unstained and at the beginning of 
uterus they were in early (Fig. 8 D) and late 
Metaphase I stages (Fig. 8 E) . The oocytes reveal three 
bivalents at its posterior end. The bivalents separated 
yielding first polar body. After completion of both 
meiotic divisions, eggs had either one or two 
pronuclei, depending on whether or not they had been 
fertilized. The diploid chromosome number in fertilized 
eggs is re-established by the fusion of pronuclei. The 
diploid chromosome number 2n = 6. 
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( i i i ) Genus : Isobinema 
Species: flagellocerca 
Oogenesis follows the p a t t e r n desc r ibed in 
Thelas tomato idea . The oogonial c e l l s were in the 
Interphase stage (Fig. 9 A) . The oocytes undergo normal 
meiosis. Zygotene stage (Fig. 9 B) , was observed in the 
synaptic zone of ovary, showing synapsis of homologous 
chromosomes, but other meiotic Prophase stages could 
not be c l e a r l y d i f f e r e n t i a t e d . The oocytes undergo 
growth phase in the growth zone of ovary. The oocytes 
approaching the oviducts were in diffused stage and 
appeared almost unstained. Sperms were present in both 
the spermathecae (Fig. 9 C) . At the beginning of 
uterus, the oocytes were in early (Fig. 9 D) and l a t e 
Metaphase I (Fig. 9 E) stages. The oocytes revealed 
four b iva l en t s , which separated yie lding f i r s t polar 
body. After completion of both meiotic d iv is ions , eggs 
had e i t h e r one or two pronuclei, depending on whether 
or not they had been fe r t i l i zed . The diploid chromosome 
number in f e r t i l i z e d egg is re -es tab l i shed by the 
fusion of pronuclei . The diploid chromosome number 2n 
= 8. 
(iv) Genus : Mirzaiella. 
Species : asiatica 
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Oogenesis: Oogenesis follows the pattern described 
in the Thelastomatoidea. The oogonial cells were in the 
Interphase stage (Fig. 10 A). The oocytes undergo 
normal meiosis. Zygotene stage (Fig. 10 B) , showing 
synapsis of homologous chromosomes was observed in the 
synaptic zone of ovary. The oocytes undergo growth 
phase in the growth zone of ovary. The oocytes 
approaching the oviduct were in diffused stage. Sperms 
were present in both spermathecae (Fig. 10 C) . At the 
beginning of uterus, the oocytes were in Metaphase I 
stage. (Fig. 10 D) , revealing six bivalents which 
separated yielding first polar body. After completion 
of both meiotic divisions, eggs had either one or two 
pronuclei, denpending on whether or not they had been 
fertilized. The diploid chromosome number is re-
established in the fertilized eggs by the fusion of 
pronuclei. The diploid chromosome number 2n = 12. 
Spermatogenesis: 
Spermatogenesis follows the pattern described in 
the superfamily Thelastomatoidea. The reflexed testis 
showing spermatogenesis is photomicrographed (Fig. 11 
A) . The spermatogonial cells were in the Interphase 
stage (Fig. 11 B) . Spermatocytes undergo single 
equational division and hence no synapsis was observed. 
The spermatocytes undergo growth phase in the growth 
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zone of t e s t i s . At the beginning of the transformation 
zone of t e s t i s , the spermatocytes were in Metaphase I 
s t age (Fig. 11 C) revea l ing s i x small un iva len t 
chromosomes. Sperm formation was observed at the end of 
transformation zone (Fig. 11 D) . The males are haploid 
as they derive from unfer t i l i zed eggs. The haploid 
chromosome number n = 6. 
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CHAPTER - III 
CHAPTER - III 
FAMILY : PROTRELLOIDIDAE 
(i) Genus : Protrellatus 
species : siddharthi n. sp. 
Oogenesis follows the pattern described in the 
superfamily Thelastomatoidea. The oogonial cells were 
in the Interphase stage (Fig. 12 A) . The oocytes 
undergo normal meiosis. Zygotene stage (Fig. 12 B) , 
showing synapsis of homologous chromosomes was observed 
in the synaptic zone of ovary. However, other meiotic 
Prophase stages could not be clearly differentiated. 
The oocytes undergo growth phase in the growth zone of 
ovary. The oocytes approaching the oviducts were in 
diffused stage and appeared less stained (Fig. 12 C) . 
Sperms were present in spermatheca (Fig. 12 D). At the 
beginning of uterus, the oocytes were in Metaphase I 
stage (Fig. 12 E) , revealing six bivalents at its 
posterior end. The bivalents separated yielding first 
polar body. After the completion of both meiotic 
divisions, eggs had either one or two pronuclei, 
depending on whether or not they had been fertilized. 
In fertilized eggs, the pronuclei fused re-establishing 
the diploid chromosome number. The diploid chromosome 
number 2n = 12. 
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DISCUSSION 
DISCUSSION 
Avai lab le evidences suggest t ha t c y t o g e n e t i c a l 
aspects have been done on nematodes only in connection 
wi th gametogenesis and t h e r e f o r e information i s 
l imi ted . The work done i s primarily on gonial c e l l s , 
oogonia, spermatogonia, oocytes and spermatocytes. 
Cytogenet ical s t ud i e s in the members of the 
superfamily Thelastomatoidea (Oxyurida) revealed tha t 
t h i s group of nematodes are h a p l o d i p l o i d s . 
Haplodiploidy otherwise referred to as male haploidy, 
arrhenotoky or male parthenogenesis, i s a system of 
reproduction in which males develop from unfe r t i l i z ed 
eggs and are haploid whereas females develop from 
f e r t i l i z e d eggs and are diploid . Cytological data are 
ava i lab le for 18 species of Oxyurida belonging to 10 
genera p a r a s i t i z i n g cockroaches, d iplopods , l i z a r d s 
t o r t o i s e s , lagomorphs and roden t s , a l l a r e 
haplodiploid. Chromosome numbers in the group vary from 
N = 3 to N = 6 (Adamson, 1989). 
A Haplodiploidy in the Animal Kingdom: 
Haplodiploidy in the animal kingdom can be 
discussed under the following headings. 
1. Taxonomic distribution: 
Haplodiploidy operates within more or less l a rge 
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groups of c l o s e l y r e l a t e d s p e c i e s . Bes ides the 
Oxyurida, haplodiploidy i s cha rac te r i s t i c of monogonant 
r o t i f e r s , the Thysanoptera and Hymenoptera, some 
Homoptera and some insects of Scolytidae, Coleoptera 
(Scott, 1936; Huges-Schrader, 1948; Entwhist le , 1964; 
Birky and Gi lber t , 1971; Oliver, 1971; White, 1973) . 
2. Ecological s imi lar i t i e s among haplodiploid taxa: 
Rest r ic t ion of haplodiploidy to a few higher taxa, 
suggests that approach to th i s form of reproduction 
depends on e c o l o g i c a l and gene t i c ( r a t h e r than 
morphological and phys io log ica l ) f a c t o r s (Har t l and 
Brown, 1970) . Although species exhibi t ing t h i s form of 
reproduction are a phylogenetically d ive r se , they do 
have s t rong e c o l o g i c a l s i m i l a r i t i e s . Most are 
colonizing species with re l a t ive ly low v a g i l i t y and 
viscous p o p u l a t i o n s t r u c t u r e i . e p o p u l a t i o n s are 
divided i n t o smal l s e m i - i s o l a t e d s u b - p o p u l a t i o n s of 
closely r e l a t ed ind iv idua ls . , 
B. Obstacles in the Development of Haplodiploidy: 
The r e l a t i v e success in terms of numbers of 
species of some haplodiploid groups (e .g . Hymenoptera, 
Thysanoptera, Monogonant r o t i f e r s , non-metas t igmate 
Acarina and Oxyurida) suggests that haplodiploidy has 
not been a b a r r i e r to t ranspecif ic evolut ion (Whiting, 
1945; Hartl and Brown, 1970; White, 1973). 
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(i). Population structure: 
Male haplodiploids are hemizygous and deleterious 
recessives are not sheltered from selection in the 
male. Haplodiploidy is therefore unlikely to arise in 
populations which depend to a greater extent upon 
heterozygosity (Brown, 1964; Borgia, 1980) . However, 
deleterious recessives are expected to be more rapidly 
screened from and should therefore be less frequent in 
haplodiploid populations. 
(ii) . Initiation of development in the absence of 
fertilization: 
In many organisms, the stimulus of sperm entry is 
essential for further development of the ovum. This is 
not true in haplodiploids, where males develop from 
unfertilized eggs and this obstacle must be overcome by 
all parthenogens. The occurrence of thelytoky 
(parthenogenetic production of female) in most animal 
groups is frequent and this suggests that this obstacle 
is likely to be not highly restrictive. Though 
Thelytoky is rare in the Nematoda, it is the sole form 
of reproduction in number of species of Tylenchida, 
parasitic on cultivated plants (Triantaphyllou, 1971). 
(iii) . Form of sex determination of progenitor 
population: 
Certain modes of sex determination (e.g genie 
balance or dominant Y mechanism) would probably prevent 
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the origin of Haplodiploidy, since haploids would be 
female. Huges-Schrader (1948) claimed that all 
haplodiploid coccids arose from progenitor populations 
with an XX/XO system for sex determination. Little is 
known about sex determination in nematodes, but most 
appear to have an XX/XO system (Anya, 1976) . 
(iv). Inviability of haploid tissue: 
Haploid tissue is generally of low viability. This 
is because there is no protection for deleterious 
recessives and the second problem associated with 
haploidy is that of gene dosage. Endomitotic divisions 
could off set this problem, thus only the germinal 
tissue of the male need be haploid. 
(v) . Modification of spermatogenesis: 
In haplodiploids, spermatogenesis must be modified 
to avoid further reduction of the chromosome complement 
of gametes in the male. A single equational division 
occurs in haplodiploid rotifers (Whitney, 1929) ; 
Coccoids (Huges-Schrader, 1948) and Oxyurida (Adamson, 
1981; 1984a, b; Adamson and Petter 1983a, b). 
(vi) . Necessity of fertilizing only part of the egg 
output: 
This constraint arises from the fact that the 
proportion of males in haplodiploids is proportional to 
the number of unfertilized eggs. 
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In certain Oxyurida of diplopods, females are 
didelphic but a seminal receptacle and consequently 
sperms are present in one horn of the reproductive 
system. Adamson (1984 C, 1985) interprets the unpaired 
seminal receptacle as an adaptation to haplodiploidy. 
Inseminated females are thereby able to ensure both 
sexes in their progeny: fertilized eggs, destined to 
develop as females are produced in one uterine horn, 
while unfertilized eggs, destined to develop as males 
are produced in the other. 
However, this asymmetry in the reproductive system 
has only been described in a few genera {Thelastoma, 
Desmicola, Cornostoma) but the problem presumably 
affects all haplodiploids. Other mechanisms must exist 
that allow females to produce unfertilized eggs after 
insemination. Adamson (1983) suggested a mechanism 
whereby secretions in the upper oviduct of Gyrinicola 
batrachiensis could mediated egg fertilization by 
stimulating shell development in ova or by interfering 
with sperm activity. 
The results of the cytogenetic studies on the 
members of the family Thelastomatidae indicates the 
occurrence of haplodiploid reproduction in this group 
of nematodes. The diploid chromosome number 2n = 8 in 
Thelastoma basiri is in agreement with Thelastoma spp. 
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(Adamson, 1984 a) . The diploid chromosome number 2n = 
10 in Hammerschmidtiella diesingi i s in agreement with 
Adamson (1984a) and Cutil las et al. (1985). The studies 
on gametogenesis in L. appendicu la turn shows that 
females are d iploid with 2n = 10, males are haploid 
with n = 5 and i t i s in conformity with the studies on 
H. diesingi by Adamson (1984 a ) . The d ip lo id chromosome 
number 2n = 8 in Cameronia biovata and 2n = 10 in 
Gryllophila basiri are in conformity with the studies 
on the members of t h i s family (Adamson, 1984 a, 
Cut i l las e t al, 1985) viz . Thelastoma spp. (2n = 8) and 
H. diesingi (2n = 10) . The cytogenetic s tud ies on the 
members of the family Thelastomatidae ind ica tes that 
the chromosome number in the group va r i e s form N = 4 to 
N = 5. 
The r e s u l t s of the cytogenetic s tud ies on the 
members of the family Chi twoodie l l idae shows the 
occurrence of haplodiploid reproduction in t h i s group. 
The d ip lo id chromosome number 2n = 6 in Binema mirzaia, 
Chitwoodiella ovofilamenta, 2n = 12 in Mirzaiella 
asiatica , 2n = 8 in Isobinema flagellocerca are in 
agreement wi th Adamson (1989) . The s t u d i e s on 
gametogenesis in M. asiatica shows tha t females are 
diploid (2n = 6) and males are haploid (n = 3) . The 
c y t o g e n e t i c s t u d i e s on the members of the family 
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Chitwoodiellidae has been done for the first time. The 
chromosome number in the group varies from N = 3 to 
N = 6. 
The results of the cytogenetic studies on the 
member of the family Protrelloididae viz., Protrellatus 
siddharthi n. sp. shows that the females are diploid 
with 2n = 12 and is in agreement with the studies in 
the order Oxyurida (Adamson 1984 b) . The diploid 
chromosome of the genus Protrellatus is reported for 
the first time. 
The asymmetry in the reproductive system was 
observed in Thelastoma basiri, H. diesingi and 
ProtreUatus siddharthi n. sp. and conforms well with 
the studies of Adamson (1989). On the contrary, paired 
seminal recaptacle (spermatheca) containing sperms were 
observed in C. biovata, G. basiri, L. appendiculaturn, 
B. mirzaia, C. ovofilamenta, I. flagellocerca and M. 
asiatica, hence some other mechanism must exists in 
these nematodes that allow females to produce 
unfertilized eggs even after insemination and this will 
require further studies on the secretions of oviducts 
and uteri in these nematodes as suggested by Adamson 
(1989). 
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CONCLUSIONS 
CONCLUSIONS 
From the cytogenetic studies on the members of the 
superfamily Thelastomatoidea, following conclusions 
were drawn: 
1 - The members of the family Thelastomatidae and 
Chitwoodiellidae were found to be haplodiploid 
i.e Female are diploid and develop from fertilized 
eggs and males are haploid developing from 
unfertilized eggs. 
2 - The chromosome number in the members of the family 
Thelastomatidae viz Cameronia, Gryllophila, 
Hammerschmidtiel la, Leidynema and Thelastoma 
varies from N = 4 to N = 5. Whereas the chromosome 
number in the members of the family 
Chitwoodiellidae viz. Binema, Chitwoodiella, 
Isobinema and Mirzaiella varies from N = 3 to 
N = 6. The chromosome number in the member of the 
family Protrelloididae viz. Protrellatus is N = 6. 
3 - Oogenesis and chromosome numbers are reported for 
the first time in seven members of the superfamily 
Thelastomatoidea, viz., Cameronia biovata, 
Gryllophila basiri, Binema mirzaia, Chitwoodiella 
ovofilamenta, Isobinema flagellocerca, Mirzaiella 
asiatica and Protrellatus siddharthi n.sp. 
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4 - Oogenesis and chromosome numbers are reported for 
the first time from India in three members of the 
family Thelastomatidae viz. Hammerschmidti el la 
diesingi, Leidynema appendiculatum and Thelastoma 
basiri. 
5 - Spermatogenesis is studied for the first time in 
two members of the superfamily Thelastomatoidea, 
viz., L. appendiculatum and M. asiatica. 
6 - Lastly, it is concluded that the chromosome number 
in the members of the superfamily 
Thelastomatoidea varies from N = 3 to N = 6 and 
this study is in agreement with the earlier 
studies. 
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PHOTOMICROGRAPHS 
Photomicrographs of Oogenesis in Cameronia 
aspiculata 
Oogonial cells in Interphase stage (x 4600) 
Zygotene stage showing synapsis (x 4800) 
Sperms in spermatheca (x 3500). 
Oocytes in Metaphase I stage (x 6800). 
Oocytes in early Anaphase I stage (x 6 800) . 
Fig. 1. 
Photomicrographs of Oogenesis in Gryllophila 
nihali n. sp. 
Oogonial cells in Interphase stage {x 2800) . 
Zygotene stage showing synapsis (x 3800) . 
Oocytes in the growth zone of ovary (x 4000) . 
Oocytes approaching the oviduct (x 3800) . 
Oocytes in Metaphase I stage (x 6500) . 
Fig. 2. 
Photomicrographs of Oogenensis in 
Hammerschmidtiella diesingi. 
Oogonial cells in Interphase stage (x 4000). 
Zygotene stage showing synapsis (x 5000) . 
Oocytes approaching the oviduct (x 3800). 
Oocytes in early Metaphase I stage (x 6250). 
Oocytes in late Metaphase I stage (x 6300). 
Fig.3. 
Fig. 4. Photomicrographs of Oogenesis in Leidynema 
appendiculatum. 
A. Oogonial cells in Interphase stage (x 4200) . 
B. Zygotene stage showing synapsis (x 3800). 
C. Sperms in spermatheca (x 4400) . 
D. Oocytes in Metaphase I stage (x 570.0) . 
E. Oocytes showing first polar body (x 6200) . 
Fig. 4. 
Photomicrographs of Spermatogenesis in 
Leidynema. appendiculatum. 
Spermatogonial cells in Interphase stage 
(x 6700). 
Spermatocytes in the growth zone of testis 
(x 4200). 
Spermatocytes in early Metaphase stage 
(x 4200). 
Spermatocytes in late Metaphase stage 
(x 4200). 
Fig. 5. 
Photomicrographs of Oogenesis in Thelastoma 
basiri 
Oogonial cells in Interphase stage (x 3800). 
Zygotene stage showing synapsis (x 3800). 
Oocytes approaching the oviduct (x 3 800) . 
Sperms in spermatheca (x 800) . 
Oocytes in Metaphase I stage (x 3000). 
Fig. 6. 
Fig . 7. Photomicrographs of Oogenesis in Binema 
mirzaia. 
A. Oogonial c e l l s in Interphase s t age (x 4700) . 
B. Zygotene s t age showing synapsis (x 4200) . 
C. Sperms in spermatheca (x 1100). 
D. Oocytes in Metaphase I s tage (x 6000) . 
Fig. 7. 
Photomicrographs of Oogenesis in 
Chitwoodiella ovofilamenta. 
Oogonial cells in Interphase stage (x 2800) . 
Zygotene stage showing synapsis (x 3300) . 
Sperms in spermatheca (x 1300). 
Oocytes in early Metaphase I stage (x 4700). 
Oocytes in late Metaphase I stage (x 4700) . 
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Fig. 8. 
Photomicrographs of Oogenesis in Isobinema flagellocerca. 
Oogonial cells in Interphase stage (x 3800). 
Zygotene stage showing synapsis (x 4500). 
Sperms in spermatheca (x 1500) . 
Oocytes in early Metaphase I stage, (x 4500) . 
Oocytes in late Metaphase I stage (x 4500). 
Fig. 9 
Photomicrographs of Oogenesis in Mirzaiella 
asiatica, 
Oogonial cells in Interphase stage (x 3200) . 
Zygotene stage showing synapsis (x 3200). 
Sperms in spermatheca (x 1300). 
Oocytes in Metaphase I stage (x 4700). 
Fig. 10. 
Photomicrographs of Spermatogenesis in 
Mirzaiella asiatica. 
Whole gonad showing spermatogenesis 
(x 3200). 
Spermatogonial cells in Interphase stage 
(x 3200) . 
Spermatocytes in Metaphase stage (3200). 
Transformation zone of testis showing sperm 
formation (x 3200). 
Fig. 11. 
Photomicrographs of Oogenesis in Protrellatus 
siddharthi n. sp. 
Oogonial cells in Interphase stage (x 4500). 
Zygotene stage showing synapsis (x 4500). 
Oocytes approaching the oviduct (x 4500). 
Sperms in spermatheca (x 3 000) . 
Oocytes in Metaphase I stage (x 4500) . 
A 
B 
Fig. 12. 
SUMMARY 
The present investigation, on the nematode 
parasites of various insects found in Aligarn and 
SiddharthHagar (Uttar Predesh), North India, embodies 
„ o parts. The first part deals with the Taxonomic 
studies and the second part is associated with 
Cytogenetic studies. 
I - TAXONOMIC STUDIES 
investigations of various insect hosts found in 
Aligarh and SiddharthNagar, North India, for the 
parasitism- by the members of the superfamily 
Thelastomatoidea revealed 16 species of nematodes. 
These species belong to three families, 10 known 
genera, 5 new species and 11 known species, out of 
which 4 species are reported for the first time from 
North India. In addition, the diagnosis of the 
superfamily, 3 families and 6 genera has been emended. 
Identification keys to the species of nine genera
 a n d 
comparative measurement charts of the new species have 
also been provided. 
Phylum
 : Nematoda 
C l a s s :
 Secernentea 
0 r d
« : -Oxyurida 
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Superfamily : Thelastomatoidea 
I. The families are 
II. The genera are 
III. The new species 
are: 
: 1 Thelastomatidae 
2 Chitwoodiellidae 
3 Protrelloididae 
: 1 Blatticola 
2 Cameronia 
3 Gryllophila 
4 Hammerschmidtiella 
5 Leidynema 
6 Binema 
7 Chitwoodiella 
8 Isobinema 
9 Mirzaiella 
10 Protrellatus 
1 Cameronia basiri n. sp. 
2 Gryllophila nihali n. sp. 
3 Binema adamsii n. sp. 
4 Chitwoodiella tridentata n.sp 
5 Protrellatus siddharthi n.sp. 
IV. The known species 
are: 1 Blatticola blattae 
2 Cameronia aspiculata 
3 Hammerschmidtiella diesingi 
4 Leidynema appendiculatum 
155 
5 L. periplaneti 
6 Binema mirzaia 
7 Chitwoodiella ovofilamenta 
8 Isobinema flagellocerca 
9 Mirzaiella asiatica 
10 M. alii 
11 M. haroldi 
The first records of known species from North India: 
1 L. periplaneti 
2 Leidynema appendiculatum 
3 Cameronia aspiculata 
4 Mirzaiella haroldi 
Diagnosis emended: 
Superfamily : Thelastomatoidea 
Families : 1 Thelastomatidae 
2 Chitwoodiellidae 
3 Protrelloididae 
Genera : 1 Cameronia 
2 Gryllophila 
3 Binema 
4 Chitwoodiella 
5 Isobinema 
6 Protrellatus 
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VII. Scanning electron microscopy performed for the 
first time: 
Genus : Leidynema 
Species : appendiculatum 
VIII. Scanning electron microscopy performed for the 
first time in India: 
Genus : Hammerschmidtiella 
Species : diesingi 
Several species of insects found in Aligarh and 
SiddharthNagar were examined, but only five species of 
insects were found to harbour this group of nematodes. 
The highest rate of infection was found in mole 
cricket, Gryllotalpa africana. It harboured 11 species 
of nematodes representing 2 famililies and 6 genera. 
American cockroach, Periplaneta americana harboured 2 
species representing single family and 2 genera. The 
rate of infection was low in Blatta orientalis (1 
species), Blatella germanica (1 species) and Gryllus 
domesticus (1 new species) . The worm burden in these 
insects was found to be regulated by temperature. At 
extreme temperatures, very few nematodes were recovered 
with very low activity. 
Finally, it may ^ concluded that the incidence of 
nematode parasitism is low in the insects of Aligarh 
and SiddharthNagar (Uttar Pradesh), North India. 
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II. CYTOGENETIC STUDIES: 
Cytogenetic studies in the members of the 
superfamily Thelastomatoidea have been done for the 
first time in India. Oogenesis has been studied in 10 
genera, whereas spermatogenesis has been studied in 
only two genera due to the scarce availability of males 
in this group of nematodes. 
I. Oogenesis studied in the following genera: 
1 Cameron! a 
2 Gryllophila 
3 Hammerschmidtiella 
4 Leidynema 
5 Thelastoma 
6 Binema 
7 Chitwoodiella 
8 Isobinema 
9 Mirzaiella 
10 Protrellatus 
II Spermatogenesis studied in the genera for the first 
time: 
1 Leidynema 
2 Mirzaiella 
III. Chromosome numbers reported for the first time: 
1 Cameronia (2n = 8) 
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2 Gryllophila (2n = 10) 
3 Binema (2n = 6) 
4 Chitwoodiella (2n = 6) 
5 Isobinema (2n = 8) 
6 Mirzaiella (2n = 12) 
7 Protrellatus (2n = 12) 
IV. Chromosome numbers reported for the first time from 
India: 
1 Hammerscbmidtiella (2n = 10) 
2 Leidynema (2n = 10) 
3 Thelastoma (2n = 8) 
The cytogenetic studies on the members of the 
superfamily Thelastomatoidea indicate that t h i s group 
of nematodes are haplodiploids i . e . males are haploid 
and develop from unfertilized eggs, whereas, females 
are diploid and develop from f e r t i l i z e d eggs. The 
diploid chromosome number in the family Thelastomatidae 
varies from 2n = 8 to 2n = 10; whereas, in the family 
Chitwoodiellidae i t varies from 2n = 6 to 2n = 12 and 
in the family Protrelloididae i t is 2n = 12. In general 
the chromosome number in th i s group of nematodes 
vsuperfamily : Thelastomatoidea) varies from N = 3 to 
N = 6 and i t is in agreement with the ea r l i e r s tudies . 
159 
REFERENCES 
Adamson, M.L. and Van Waerebeke, D. (1992 b) . 
R e v i s i o n of t h e T h e l a s t o m a t o i d e a , O x y u r i d a of 
i n v e r t e b r a t e h o s t s . 2 . T r a v a s s o s i n e m a t i d a e , 
P r o t r e l l o i d i d a e a n d P s e u d o n y m i d a e S y s t . 
Parasitol., 21 : 1 6 9 - 1 8 8 . 
Adamson, M.L. and Van Waerebeke, D. (1992 c) . R e v i s i o n 
of t h e T h e l a s t o m a t o i d e a , Oxyurida of i n v e r t e b r a t e 
h o s t s I I I H y s t r i g n a t h i d a e . S y s t . Parasitol., 2 2 : 
111-130 . 
Ahmad, Z. and Jabin, S. (1966) . A d e s c r i p t i o n of two 
nematode p a r a s i t e s Blatticola opisthoplatia s p . 
n . and Basiriella basiri gen . e t s p . n . from t h e 
r o a c h Opisthoplatia orientalis B u r m e i s t e r 
(The l a s toma t idae ) . Zool. Anz., 177: 4 1 8 - 4 2 5 . 
Ahmad, H . S . T . , Farooqui, N and I l y a s , R. (1986) : On a 
new s p e c i e s of t h e genus Thelastoma L e i d y , 184 9 
from t h e i n t e s t i n e of a m i l l i p e d e . Rev. Nematol. , 
1 1 : 7 - 1 1 . 
Anya, A.O. ( 1 9 7 6 ) . P h y s i o l o g i c a l a s p e c t s of 
r e p r o d u c t i o n i n n e m a t o d e s . Adv. Parasitol., 1 4 : 
2 6 8 - 3 5 1 . 
Bain , O. (1965) . Oxyures p a r a s i t e s de 1 ' i n t e s t i n de l a 
c o u r t i l i e r e , Gryllotalpa africana B e a u v a i s , a 
Madagascar . Ann. Parasitol. Hum. Comp., 40 (6) : 
6 5 9 - 6 7 5 . 
B a s i r , M.A. (1940) . Nematodes p a r a s i t i c i n I n d i a n 
c o c k r o a c h e s . Proc. Indian. Acad. Sci., S e c t . B 
12: 8 -16 . 
B a s i r , M.A. (1941) . A new s p e c i e s of nematode g e n u s 
Blattcphila Cobb. 1920 from a c o c k r o a c h . Curr. 
Sci., 10: 443 -445 . 
B a s i r , M.A. (1942) . Nematodes p a r a s i t i c i n Gryllotalpa. 
Rec. Indian Mus., 4 4 : 9 5 - 1 0 6 . 
B a s i r , M.A. (1948 a ) . Chitwoodiella ovofilamenta g e n . 
e t . s p . n o v . , a nema tode p a r a s i t e of G r y l l o t a l p a . 
Can. J. Res. Sect. D. Zool. Sci., 26: 4 - 7 . 
B a s i r , M.A. (1948 b ) . Cameronia biovata gen . e t . s p . 
nov . ( T h e l a s t o m a t i d a e ) a new nematode p a r a s i t e of 
t h e mole c r i c k e t , Gryllotalpa africana. Beauv . 
Can. J. Res. Sect. D. Zool. Sci., 26: 2 0 1 - 2 0 3 . 
162 
Basir, M.A. (1949) . A description of the male of 
Chitwoodiella ovofilamenta Basir, 1948 (Nematoda : 
Thelastomatidae). Proc. Helminthol. Soc. Wash., 
16: 112-114. 
Basir, M.A. (1951) . The modes of egg-laying in the 
nematode family Thelastomatidae. J. Parasitol., 37 
(5, Sect.2) : 15-16. 
Basir, M.A. (1956). Oxyuroid parasites of arthropods. A 
monographic study 1. Thelastomatidae 2. Oxyuridae. 
Zoologica (Stuttg) 79: pp. 13 plates. 
Beneden, E. Van (1883). Recherches sur la maturation 
de l'oeuf, la fecondation et la division 
cellulaire. 424 pp. pis 3, 10-19 bis Gand and 
Leipzig, Paus. 
Birky, C.W. and Gilbert, J.J. (1971). Parthenogenesis 
in rotifers : the control of sexual and asexual 
reproduction. Am. Zool., 11: 245-266. 
Biswas, P.K. and Chakravarty, G.K. (1963) . The 
systematic studies of the zooparasitic nematodes. 
Z. Parasitenic. D. , 23: 411-428. 
Borgia, G. (1980). Evolution of haplodiploidy : Models 
for inbred and outbred systems. Theor. Popul. 
Biol., 17: 103-128. 
Boveri, Th. (1887). Zellen - Studien. Heft I. Die 
Bildung der Richtungskorper bei Ascaris 
wegalocephala und Ascaris lumbricoides 93: pp. 4 
pis. Jena. 
Boveri, Th. (1888). Zellen - Studien. Heft 2. Die. 
Befruchtung und Teilung des Eies von Ascaris 
wegalocephala. 198: pp., 5 pis., figs. 1-94. Jena. 
Bowie, J.Y. (1985) . New species of rhigonematid and 
thelastomatid nematodes from indiginous New 
Zealand millipedes. N.Z. J. Zool., 12: 485-503. 
Bozeman, W.B. Jr. (1942). An experimental investigation 
into the life history of Blatticola blattae, a 
nematode found in Blatella germanica. Trans. 
Kans. Acad. Sci., 45: 304- 310. 
Brown, S.W. (1964). Automatic frequency response in the 
evolution of male haploidy and other coccoid 
163 
chromosome systems. Genetics, 49: 797-817. 
Butschli, 0. (1871). Untersuchungen uber die beiden 
Nematoden des Periplaneta (Blatta) orientalis L. 
Z. Wiss. Zool., 21: 252-293. 
Cali, C.T. and W.F. Mai (1965). Studies on the 
development of Blatticola blattae (Graeffe, 1860) 
Chitwood, 1932 within its host Blattella 
germanica. Proc. Helminthol. Soc. Wash. 32: 164-
169. 
Chakravarty, G.K. (1943) . On the nematode Indiana 
gryllotalpae gen. et. sp. nov. from Gryllotalpa 
sp. Curr. Sci. 12: 257-258. 
Chitwood, B.G. (1932). A synopsis of nematodes 
parasitic in insects of the family Blattidae. Z. 
Parasitenk. D., 5: 14-50. 
Chitwood, B.G. and Chitwood, M.B. (1934). Nematodes 
parasitic in Philippine cockroaches. Philipp. J. 
Sci., 52: 381-393, 3 plates. 
Chitwood, B.G. and Chitwood, M.B. (1937) . An 
Introduction to Nematology. Sec. 1 Pt 1. M.B. 
Chitwood, Babylon, N.Y., 53 pp. 
Chitwood, B.G. and Chitwood, M.B. (1938). An 
Introduction to Nematology. Sec. 1, Pt 2. M.B. 
Chitwood, Babylon, N.Y., 55-123. 
Chitwood, B.G. and Chitwood, M.B. (1940) . An 
Introduction to Nematology. Sec. 2, Pt 1, M.B. 
Chitwood, Babylon, N.Y. 125-242. 
Christie, J.R. (1931) . ' Some nemic parasites 
(Oxyuridae) of Coleopterous larvae. J. Agric. 
Res., 42: 463-482. 
Christie, J.R. (1938) . A redescription of Thelastoma 
robustum Leidy with comments on other species of 
the nematode family Thelastomatidae. Proc. 
Helminthol. Soc. Wash., 5: 65-67. 
Clark, W.C. (1978). New species of Rhigonematid and 
Thelastomatid nematodes of the pill millipede 
Procyliosoma tuberculata (Diplopoda:Oniscomorpha) . 
N.Z. J. Zool., 5: 1-6. 
164 
Cobb, N.A. ( 1 9 1 5 ) . Nematodes and t h e i r r e l a t i o n s h i p s . 
U.S. Dept. Agric. Yearbook f o r 1914. p p . 4 5 7 - 4 9 0 . 
Cobb, N.A. ( 1 9 2 0 ) . One hundred new nemas (Type s p e c i e s 
of 100 new g e n e r a ) . C o n t r i b u t i o n s t o t h e S c i e n c e 
of Neonatology (Cobb) . B a l t i m o r e : Waver ley P r e s s , 
pp 2 1 7 - 3 4 3 . 
Cobb, N.A. (1929) . O b s e r v a t i o n s on t h e morphology and 
p h y s i o l o g y of nemas i n c l u d i n g n o t e s on new 
s p e c i e s . J. Wash. Acad. Sci., 19: 2 8 3 - 2 8 6 . 
Courtney, W.D., P o l l e y , D. and M i l l e r , V.L. ( 1 9 5 5 ) . 
TAF, an improved f i x a t i v e i n nematode t e c h n i q u e . 
Pi. Dis. Reptr. 3 9 : 5 7 0 - 5 7 1 . 
C u t i l l a s , C , V a l e r o , A . , G o n z a l e z - C a s t r o , J . and 
Guevara, D . C . ( 1 9 8 5 ) . O o g e n e s i s en 
Hammerschmidtiella diesingi (Hammerschmidt, 183 8) 
Chitwood, 1932 Y Leidynema appendiculata (Le idy , 
1850) Chi twood, 1932 (Nematoda, Oxyur idae ) . Rev, 
Iber. Parasitol., 45 : 233-238 . 
Dale , P .S . (1964 a ) . T e t l e y u s p e r i c o p t i n . g e n . e t . 
s p . , a t h e l a s t o m a t i d nematode from t h e l a r v a e of 
Pericoptus truncatus (Fab.) ( C o l e o p t e r a : 
Dynas t i nae ) . N. Z. J. Sci., 7 : 5 8 9 - 5 9 5 . 
Dale , P .S . (1964 b) . A new s p e c i e s of C e p h a l o b e l l u s 
(Nematoda : T h e l a s t o m a t i d a e ) from t h e l a r v a of 
Costelytra zealandica ( C o l e o p t e r a : M e l o l o n t h i n a e ) . 
N.Z. J. Sci., 7 : 5 9 6 - 6 0 1 . 
D a l e , P . S . (1965) . Two new nematodes of t h e genus 
Tetleyus ( T h e l a s t o m a t i d a e ) from i n s e c t l a r v a e . N. 
Z. J. Sci., 8 : 5 2 1 - 5 3 0 . 
D a l e , P . S . (1966 a ) . Blatticola tuapakae and 
Protrellina gurri n . s p p . , nematode p a r a s i t e s of 
t h e b l a c k r o a c h . N. Z. J. Sci., 9: 5 3 8 - 5 4 4 . 
Dale , P .S . (1966 b) . Cephalobellus fluxi n . s p . , a 
t h e l a s t o m a t i d nematode from a t i p u l i d l a r v a . N. Z. 
J. Sci., 9 : 1 2 9 - 1 3 4 . 
De M a g a l h a e s , P . S . ( 1 9 0 0 ) . Notes d ' h e l m i n t h o l g i e 
b r e s i l i e n n e . 1 0 . M a t e r i a u x p o u r s e r v i r a 1 1 ' 
h i s t o i r e de l a f l o r e e t de l a faune p a r a s i t a i r e de 
l a Periplaneta americana F a b r i c u s . Une n o u v e l l e 
165 
e s p e c e d ' Oxyuris, 0. b u l h o e s i . Arch . 
Parasitologie., P a r i s 3 : 34 -69 . 
De Man, J .G. (1884) . Die f r e i i n d e r r e i n e n Erde und i n 
s u s s e n Wasse r l ebenden nematoden n i e d e r l a n d i s c h e n 
F a u n a . Eine Systematische faunistische 
Monographie. Leiden 206 pp . 
D i e s i n g , K.M. ( 1 9 5 0 - 5 1 ) . Systema helminthum. 2 v o l . 
Vindobonae, 588 p p . 
D u f o u r , J . M . L . ( 1 8 3 7 ) . Recherches s u r q u e l q u e s 
e n t o z o a i r e s e t l a r v e s p a r a s i t e s d e s i n s e c t e s 
o r t h o p t e r e s e t hymenop te re s . Ann. Sci. Nat. Zool. 
Paris, 7 : 5 - 2 0 . 
Duggal , C.L. and Aulakh, A. (1988) . On some nematode 
p a r a s i t e s i n f e c t i n g househo ld i n s e c t s i n N o r t h -
west I n d i a . Res. Bull. Panjab. Univ. Sci., 39 : 
2 1 - 2 5 . 
Duggal , C.L. and Au lakh , A. (1989) . Thelastoma kherai 
s p . nov. a n d T. guptai s p . nov . (Nematoda : 
T h e l a s t o m a t i d a e ) from Periplaneta americana 
(L innaeus ) i n D e l h i , I n d i a . Res. Bull. Panjab. 
Univ.' Sci. , 4 0 : 9 5 - 9 8 . 
D u j a r d i n , F . (1845) . H i s t o i r e n a t u r e l l e d e s h e l m i n t h e s 
o u v e r s i n t e s t i n a u x . 654 pp . 
E n t w h i s t l e , F . P . ( 1 9 6 4 ) . I n b r e e d i n g and a r r h e n o t o k y i n 
t h e a m b r o s i a b e e t l e Xyloborus compactus (Eich) 
( C o l e o p t e r a : S c o l y t i d a e ) . Proc. R. Entomol. Soc. 
Lond. Ser. A. 3 9 : 83 -88 . 
F a r o o q u i , M.N. ( 1 9 6 6 ) . Blatellicoloides blatti g e n . e t . 
s p . n o v . f rom Blatella germanica. Indian J. 
Helminthol. 1 8 : s u p p . , 97-100 . 
F a r o o q u i , M.N. ( 1 9 6 7 ) . On a known and some new 
s p e c i e s of i n s e c t nematodes . Zool Anz., 176 : 276-
296. 
F a r o o q u i , M.N. (1968 a) . On a new s p e c i e s of Mirzaiella 
B a s i r , 1942 from Gryllotalpa africana. Riv. 
Parassitol. 2 9 : 21 -24 . 
F a r o o q u i , M.N. (1968 b) . On t h e v a l i d i t y of t h e male 
of Binema korsakowi ( S e r g i e v , 1923) B a s i r , 1956. 
Riv. Parassitol., 29 : 2 5 - 2 8 . 
166 
Farooqui, M.N. (1968 c) . On t h e ma le of Binema 
mirzaia B a s i r , 194 0 from Gryllotalpa africana. 
Riv. Parassitol., 29 : 203-204. 
Farooqui, M.N. (1968 d) . A new s p e c i e s of t h e genus 
Schwenkiella B a s i r , 1956 from Spirostreptus sp. 
Riv. Parassitol., 2 9 : 265-268 . 
F a r o o q u i , M.N. (1968 e) . On a new s p e c i e s of 
Cameronia B a s i r , 1948 from Gryllotalpa africana. 
Riv. Parassitol., 29 : 269-272. 
Farooqui, M.N. ( 1 9 7 0 ) . Some,known and new g e n e r a and 
s p e c i e s of t h e f ami ly T h e l a s t o m a t i d a e T r a v a s s o s 
1929. Riv. Parassitol., 3 1 : 1 9 5 - 2 1 4 . 
Fay, C M . (1961) . On t h e e c o l o g y of Leidynema 
appendiculata (Leidy, 1850) (Nematoda 
O x y u r o i d e a ) . J. Parasitol. , 47: 5 1 8 . 
Foor, W.E. (1967) . U l t r a s t r u c t u r a l a s p e c t s of o o c y t e 
d e v e l o p m e n t a n d s h e l l f o r m a t i o n i n Ascaris 
lumbricoides. J. Parasitol. , 5 3 : 1 2 4 5 - 1 2 6 1 . 
Galeb , 0 . ( 1 8 7 7 ) . Sur 1 ' anatomie e t l e s m i g r a t i o n s des 
O x y u r i d e s , p a r a s i t e s des i n s e c t e s du g e n r e Blatta. 
C.R. Acad. Sci., Paris, 85 : 2 3 6 - 2 3 9 . 
Galeb, 0 . ( 1 8 7 8 ) . Recherches s u r l e s e n t o z o a i r e s d e s 
I n s e c t e s . O r g a n i s a t i o n e t d e v e l o p e m e n t d e s 
O x y u r i d e s . Arch. Zool. Exp. Gen., 7 : 2 8 3 - 3 8 9 , 10 
p l a t e s . 
Gordon, R. (1968) . O b s e r v a t i o n s on t h e e f f e c t of t h e 
n e u r o - e n d o c r i n e sys tem of Blatta orientalis L. on 
t h e midgut p r o t e a s e a c t i v i t y of t h e a d u l t female 
and t h e l e v e l of i n f e s t a t i o n w i t h t h e nematode 
Hammerschmidtiella diesingi (Hammerschmidt , 1 8 3 8 ) . 
Gen. Comp. Endocrinol., 1 1 : 284-2 9 1 . 
Gordon, R. ( 1 9 7 0 ) . A n e u r o e n d o c r i n e r e l a t i o n s h i p 
between t h e nematode Hammerschmidtiella diesingi 
and i t s i n s e c t h o s t , B l a t t a orientalis. 
Parasitology 6 1 : 101-110. 
Goswami, U. (197 6 a) . Chromosomal s t u d i e s d u r i n g 
c l e a v a g e d i v i s i o n s i n t e n s p e c i e s of n e m a t o d e s . 
Res. Bull. Panjab. Univ. Sci., 21: 1 1 9 - 1 2 0 . 
167 
Goswami, U. (19 7 6 
f e r t i l i z a t i o n 
Univ. Sci . , 27 : 
b ) . Chromosomal s t u d i e s d u r i n g 
i n n e m a t o d e s . Res. Bull. Panjab 
217-218 
Goswami, U. (1977) . Karyological 
species of nematodes. Res. 
Sci., 28: 111-112. 
studies on fifteen 
Bull. Panjab Univ. 
Graeffe, E. (1860). Beobachtung uber Radiaten und 
Wurmer in Nizza. N. Denkschr. Allg. Schweiz. Ges. 
Naturwiss. Zurich. 17: 59 pp. 
Gupta, N. 
from 
Rev. 
K. and Kaur, J. 
Invertebrates in 
Iber. Parasitol., 
(1978) . On some nematodes 
Northern India. Part - I. 
38: 301-324. 
Gupta , N.K. and 
p a r a s i t e s of 
I . Rev. Iber. 
Lamba, L. 
arthropods 
Parasitol. 
(19 81) . Some nematode 
from North India. Part -
, 41 (3): 363-372. 
Hammerschmidt, K.E. (1838). Helminthologische Beitrage. 
Isis. (Oken), Leipzig, 5: 351-358. 
Hammerschmidt, K 
Oxyuris-Arten 
288. 
E. (1847) 
Naturwiss. 
Beschreibung eineger 
Abh. Wien, 47 (1) : 279-
Hartl, D.L. and Brown, S.W. (1970). The origin of male 
haploid genetic systems and their expected sex 
ratio. Theor. Popul. Biol., 1: 165-190. 
Hominick, W.M. and Davey, K.G. (1972 a) . The 
influence of host stage and sex upon the size and 
composition of two species of thelastomatids 
parasitic in the hindgut of Periplaneta 
americana. Can. J. Zool., 50: 947-954. 
Hominick, W.M. and Davey, K.G. (1972 b) . Reduced 
nutrition as the factor controlling the 
population of pinworms following endocrine gland 
removal in Periplaneta americana L. Can. J. Zool., 
50: 1421-1432. 
Hominick, W.M. and Davey, K.G. (1973) . Food and the 
spatial distribution of adult female pinworms 
parasitic in the hindgut of Periplaneta americana 
L. J. Parasitol. , 36: 759-771. 
Hominick, W.M. and Davey, K.G. (1975) . The effect of 
nutritional level of the host on space and food 
168 
available to pinworms in the colon of Periplaneta 
americana L. Comp. Biochem. Physiol., 51: 83-88. 
Hughes-Schrader, S. (1948). Cytology of Coccids 
(Coccoidea - Homoptera). Adv. Genet., 2: 127-203. 
Hunt, D.J. (1981). On Artigasia horridospina n. sp. 
Longior semialata n. sp., Mentecle magnifica n. 
sp., Paraxyo ensicrinatus n. sp. 
(Oxyurida : Hystrignathidae) and Pulchrocephala 
pulchrocephala Travassos, 1925 (Oxyuridae : 
Pulchrocephalidae. Syst. Parasitol., 3: 33-52. 
Hunt, D.J. (1983) . Observations on the genus Indiana 
Chakravarty, 1943 (Oxyurida : Pulchrocephalidae) . 
Syst. Parasitol. , 5: 215-221. 
Hunt, D.J. (1993) . Two new species of Travassosinema 
Rao, 1958 (Nematoda : Travassosinematidae) from 
diplopods in Sulawesi and Papua New Guinea. Afro -
Asian J. Nematol., 3: 196-200. 
Hunt, D.J. (1996). Travassosinema thyropygi sp. n. 
(Nematoda : Travassosinematidae) from a spirolobid 
millipede from Vietnam with SEM observations on 
Heth imias Spiridonov, 1989 (Nematoda : 
Hethidae). Fundam. Appl. Nematol., 19: 7-14. 
Jarry, D.T. (1961). Un Nematode parasite nouveau pour 
la France : Cameronia multiovata Leibersperger, 
1960 (Oxyuroidea : Thelastomatidae). Ann. 
Parasitol. Hum. Comp., 36: 770-774. 
Jarry, D.T. (1964). Les Oxyurides de quelques 
Arthropodes dans le midi de la France. Ann. 
Parasitol. Hum. Comp., 39: 381-508. 
Jarry, D.M. and Jarry, D.T. (1961). Contribution a 
1'etude des parasites des Invertebres. Quelques 
Oxyurides d' Arthropods du midi de la France. Ann. 
Soc. Hort. Hist. Nat. Herault., 101: 70-71. 
Jarry, D.M. and Jarry, D.T. (1963) . Notes sur quelques 
parasites de Blattides dans de midi de la France. 
Ann. Parasitol. Hum. Comp., 38: 463-470. 
Jarry, D.M. and Jarry, D.T. (1968). Tentative de 
clarification a propos - de 60 especes des genres 
Cephalobellus et Thelastoma (Nematoda : 
169 
Oxyuroidea) . Ann. Parasitol. Hum. Comp. , 53: 339-
352. 
Kakulia, G.A. (1968) . Nematodes from the mole cricket 
Gryllotalpa gryllotalpa in Georgia. Soobshch. 
Akad. Nauk. Gruz. SSR., 49: 707-712. 
Khairul, A.A. and Paran, T.P. (1977) . Parasites of 
Periplaneta americana Linn., in Penang, Malaysia 
I. rhelastoma malaysiense, new species, with 
notes on Hammerschmidti el la diesingi and Leidynema 
appendiculata. Malay. Nat. J., 30: 69-77. 
Kloss, G.R. (1959 a). Nematodes parasitos de baratas. 
Atas. Soc. Biol. Rio. de. J., 3 (5): 6-8. 
Kloss, G.R. (1959 b) . Nematoides parasitos de 
Gryllotalpoidea (Orthoptera) la Nota Previa. Atas. 
Soc. Biol. Rio. de. J., 3: 9-12. 
Kloss, G.R. (1959 c) . Nematoides parasitos de 
Gryllotalpoidea (Orthoptera) do Brasil. Mem. Inst. 
Oswaldo. Cruz. Rio. De. J., 57: 137-170. 
Kloss, G.R. (1959 d) . Nova nematoide de Helochares 
pallipes (Brulle, 1838) et alotipos machos de 
Cameronia biovata Basir, 1948 e Singhiella singhi 
Rao, 1958 (Nematota : Thelastomatidae e 
Hystrignathidae). Rev. Bras. Biol., 19: 161-164. 
Kloss, G.R. (1960). Organizacao filogenetica dos 
nematoides parasitos intestinais de artropodos. 
(Nota Previa). Atas. Soc. Biol. Rio. De. J., 4: 
51-56. 
Kloss, G.R. (1965) . Consideracoes em torno de 
Thelastoma Leidy, 1850 e Cephalobellus Cobb, 1920 
(Nematoda) . Pap. Avulsos. Dep. Zool. (Sao Paulo), 
17: 131-179 
Kloss, G.R. (1966). Revisao dos nematoides de Blattaria 
do Brasil. Pap. Avulsos. Dep. Zool. (Sao Paulo), 
18: 147-188. 
Kloss, G.R. (1970). Revision eineger Europaischen 
Thelastomatidae (Nematoda). Arg. Zool. (Sao 
Paulo), 18: 151-280. 
Lee, D.L. (1958 a) . On the morphology of the male, 
female and fourth stage larva (female) of 
170 
Hammerschmidtiella diesingi (Hammerschmidt) , a 
nematode p a r a s i t i c i n c o c k r o a c h e s . Parasitology, 
48: 433-436 . 
Lee , D.L. (1958 b) . D i g e s t i o n i n Leidynema 
appendiculatum (Le idy , 1850) a nematode p a r a s i t i c 
in c o c k r o a c h e s . Parasitology, 48: 4 3 7 - 4 4 7 . 
Lee, D.L. (1959) . The ne rvous sys tem of Thelastoma 
bulhoesi (Magalhaes , 1900; T r a v a s s o s , 1 9 2 9 ) , a 
nematode p a r a s i t i c i n c o c k r o a c h e s . Parasitology, 
49: 473-476 . 
Lee, D.L. (1960) . The e f f e c t of changes i n t h e o s m o t i c 
p r e s s u r e upon Hammerschmidtiella diesingi 
(Hammerrchmid t , 1838) w i t h r e f e r e n c e t o t h e 
s u r v i v a l of t h e nematode d u r i n g m o u l t i n g of t h e 
cockroach . Parasitology, 50: 241-246 . 
Lee, D.L. ( 1961) . S t u d i e s on t h e o r i g i n of t h e s t i c k y 
c o a t on t h e e g g s of t h e n e m a t o d e Thelastoma 
bulhoesi (Magalhaes , 1900 ) . Parasitology, 5 1 : 379 -
384. 
Lee, D.L. (1974) . On t h e o c c u r r e n c e of d i m o r p h i c m a l e s 
i n .Thelastoma attenuatum L e i d y , 1 8 4 9 . 
Helminthologia, 1 5 : 1-4. 
L e i b e r s p e r g e r , E . ( 1 9 6 0 ) . Die Oxyuro idea d e r 
e u r o p a i s c h e n A r t h r o p o d e n . Parasitol. Schriftenr. , 
11: 150 pp . 
Leidy, J. (1849) . New g e n e r a and s p e c i e s of e n t o z o a . 
Proc. Acad. Nat. Sci. Phila., 4 : 2 2 5 - 2 3 3 . 
Leidy, J. (1850) . D e s c r i p t i o n of some n e m a t o i d E n t o z o a 
i n f e s t i n g i n s e c t s . Proc. Acad. Nat. Sci. Phila., 
5: 100-102. 
Leidy, J . ( 1853) . A f l o r a and fauna i n l i v i n g a n i m a l s . 
Smithson. Contrib. Know. , Wash. , 5 : A r t . 2 , 1 -67 . 
Lejambre, L . F . ( 1 9 6 8 ) . The chromosome numbers of 
Oesophagostomum columbianum C u r t i c e and Chabertia 
ovina F a b r i c i u s (Nematoda, S t r o n g y l a t a ) . Trans. 
Am. Microsc. Soc., 87 : 105-106. 
Lejambre, L . F . and G e o r g i , J . R . (1970) . I n f l u e n c e of 
f e r t i l i z a t i o n on o o g e n e s i s i n Ancylostoma 
171 
caninum. J. Parasitol. , 5 6 : 1 3 1 - 1 3 7 . 
Majumdar, G. (1970) . H o s t - p a r a s i t e r e l a t i o n s h i p s . I . 
I n t e r f e r e n c e i n t h e l i p i d m e t a b o l i s m of t h e 
c o c k r o a c h , Periplaneta americana, f o l l o w i n g 
i n f e c t i o n of a t h e l a s t o m a t i d nematode , Leidynema 
appendiculata. Proc. Zool. Soc. Calcutta, 2 3 : 
1 6 1 - 168 . 
Mathur, N. and Khera, S. (1989) . The i n f l u e n c e of h o s t 
s t a g e and sex upon t h e s i z e and c o m p o s i t i o n of t h e 
nematodes p a r a s i t i c i n Periplaneta americana. Res. 
Bull. Panjab. Univ. Sci., 4 0 : 2 7 5 - 2 8 0 . 
M c C a l l i s t e r , G.L. (1988) . The e f f e c t of Thelastoma 
bulhoesi and Hammerschmidtiella diesingi (Nematoda 
: O x y u r a t a ) on h o s t s i z e a n d p h y s i o l o g y i n 
Periplaneta americana (Ar th ropoda : B l a t t i d a e ) . 
Proc. Helminthol. Soc. Wash., 5 5 : 1 2 - 1 4 . 
M c C a l l i s t e r , G.L. and Schmidt, G.D. ( 1 9 8 1 ) . D i u r n a l 
m i g r a t i o n of t h e female of Thelastoma bulhoesi 
( O x y u r a t a : T h e l a s t o m a t i d a ) i n t h e a m e r i c a n 
c o c k r o a c h , Periplaneta americana. Proc. 
Helminthol. Soc. Wash., 4 8 ( 2 ) : 1 2 7 - 1 2 9 . 
M c C a l l i s t e r , G.L. and Schmidt, G.D. ( 1 9 8 3 ) . Development 
of Thelastoma bulhoesi ( O x y u r a t a : T h e l a s t o m a t i d a ) 
and t h e e f f e c t of t h i a b e n d a z o l e on t h e 
unembryonated egg. J . Nematol. , 15 (2) : 2 9 6 -
3 0 1 . 
M c C a l l i s t e r , G.L. and Schmidt, G.D. (1984) . E f f e c t of 
t e m p e r a t u r e on t h e d e v e l o p m e n t of Thelastoma 
bulhoesi (Oxyurata : T h e l a s t o m a t i d a ) and o t h e r 
Nematodes . J. Nematol., 16 (4) : 355-360 . 
Meves, F. (1920) . Uber Samenbi ldung und Be f ruch tung b e i 
Oxyuris ambigua. Arch. Mikrosk. Anat., 94 : 1 3 5 -
184 . 
Mojumder, V. and Khan, E. (1992) . T h e l a s t o m a t i d 
nematode p a r a s i t i s m i n t h e h i n d g u t of Periplaneta 
americana. Curr. Nematol., 3 (2 ) : 111-117 . 
Morand , S. and R i v a u l t , C. ( 1 9 9 2 ) . I n f e s t a t i o n 
dynamics of Blatticola blattae G r a e f f e (Nematoda : 
T h e l a s t o m a t i d a e ) , a p a r a s i t e of Blattella 
germanica L. ( D i c t y o p t e r a : B l a t t e l l i d a e ) . I n t . J. 
172 
Parasitol., 22 (7) : 983-989. 
N i c k l e , W.R. and Welch, H.E. ( 1 9 8 4 ) . H i s t o r y , 
Development and Importance of I n s e c t Nema to logy . 
I n : P l a n t and I n s e c t Nematodes ( W i l l i a m , R. 
N i c k l e , e d . ) Marcel Dekker, I n c . New York and 
Base l pp 6 2 7 - 6 5 3 . 
O l i v e r , J.H. (1971) . P a r t h e n o g e n e s i s i n m i t e s and t i c k s 
(Arachnida : A c a r i ) . Am. Zool., 1 1 : 2 8 8 - 2 9 9 . 
Parveen, R. and J a i r a j p u r i , D'.S. (1980) . A new s p e c i e s 
of t h e genus Schwenkiella B a s i r , 1956 from t h e 
c o c k r o a c h Periplaneta americana, from A l i g a r h . 
Indian J. Parasitol., 4 : 41 -43 . 
P a r v e e n , R. and J a i r a j p u r i , D . S . ( 1 9 8 1 ) . Two new 
s p e c i e s of i n s e c t n e m a t o d e s of t h e f a m i l y 
T h e l a s t o m a t i d a e . Riv. Parassitol., 4 2 ( 2 ) : 2 6 1 - 2 6 6 . 
P a r v e e n , R. and J a i r a j p u r i , D . S . ( 1 9 8 2 ) . A new 
n e m a t o d e , Isobinema dimorphicauda from t h e 
i n t e s t i n e of mole c r i c k e t , Gryllotalpa africana, 
from A l i g a r h . Riv. Parassitol., 4 3 : 1 1 3 - 1 1 5 . 
P a r v e e n , R. and J a i r a j p u r i , D . S . ( 1 9 8 4 a ) . 
Chitwoodiella neoformis n . s p . (Nematoda : 
Oxyuridae) from t h e mole c r i c k e t , Gryllotalpa 
africana from A l i g a r h . Riv. Iber. Parasitol. , 44 
( 2 ) : 1 4 7 - 1 5 2 . 
Parveen, R. and J a i r a j p u r i , D.S. (1984 b) . Cameronia 
k l o s s i n . s p . (Nematoda : T h e l a s t o m a t i d a e ) from 
t h e mole c r i c k e t , Gryllotalpa africana from 
A l i g a r h . Riv. Iber. Parasitol., 4 4 ( 2 ) : 1 5 3 - 1 5 8 . 
Parveen, R. and J a i r a j p u r i , D.S. (1985 a ) . Psilocephala 
nisari s p . n . (Nematoda : T h e l a s t o m a t i d a e ) , a new 
nematode p a r a s i t e of t he mole c r i c k e t , Gryllotalpa 
africana from A l i g a r h , I n d i a . Helminthologia, 22 : 
2 6 3 - 2 6 6 . 
Parveen, R. and J a i r a j p u r i , D.S. (1985 b ) . Binema parva 
n. s p . , a p a r a s i t i c nematode of t h e mole c r i c k e t , 
Gryllotalpa africana. Riv. Parassitol., 4 6 ( 3 ) : 
347-349 . 
Peregr ine , P.C. (1974 a ) . Host d i e t a r y c h a n g e s and t h e 
h i n d g u t f auna of c o c k r o a c h e s . I n t . Parasitol., 4 : 
173 
6 4 5 - 6 5 6 . 
P e r e g r i n e , P.C. (1974 b) . The e f f e c t of h o s t d i e t on 
Thelastoma attenuation (Nematoda : T h e l a s t o m a t i d a e ) 
p o p u l a t i o n s i n c o c k r o a c h e s , J. Helminthol., 48 : 
4 7 - 5 7 . 
Pham Van Luc. and S p i r i d o n o v , S . E . ( 1 9 8 7 ) . 
P e c u l i a r i t i e s of egg deve lopmen t i n o x y u r i d s of 
mole c r i c k e t s . Parazitologiya, 2 2 : 345 -346 . ( In 
R u s s i a n ) 
Pham Van. Luc. and S p i r i d o n o v , S . E . ( 1 9 9 0 ) . 
E x p e r i m e n t a l e v i d e n c e of a r r h e n o t o k y i n t h e 
n e m a t o d e Blatticola blattae (Oxyurida : 
T h e l a s t o m a t i d a e ) . Helwinthogia, 2 7 : 6 7 - 7 0 . 
Poinar , G.O. (1973) . D e s c r i p t i o n and o b s e r v a t i o n s on a 
c u t i c u l a r i n f e c t i o n of Thelastoma pterygoton s p . 
n . ( T h e l a s t o m a t i d a e : Nematoda) from Oryctes spp 
( S c a r a b a e i d a e : C o l e o p t e r a ) Proc. Helminthol. Soc. 
Wash., 40: 37 -42 . 
Poinar , G.O. (1977) . CIH key t o t h e g r o u p s and g e n e r a 
of nematode p a r a s i t e s of i n v e r t e b r a t e s . Commonw. 
Agric. Bur., 43 pp . 
Rao, P .N . ( 1958 ) . S t u d i e s on t h e nematode p a r a s i t e s of 
i n s e c t s and o t h e r a r t h r o p o d s . Arq. Mus. Nac. Rio. 
De. J. , 46 : 33-84 . 
Rao, P .N. and Rao, V . J . (1965 a ) . A new male nematode , 
Corydiella corydi gen . e t s p . n o v . from s p o t t e d 
r o a c h . Cur r . Sci. ( B a n g a l o r e ) , 9 : 2 9 2 - 2 9 3 . 
Rao, P.N. and Rao, V.J . (1965 b) . A d e s c r i p t i o n of a 
new s p e c i e s of t h e n e m a t o d e g e n u s Blattophila 
Cobb, 1920 ( T h e l a s t o m a t i d a e ) . Pap. Avulsos. Dep. 
Zool. (Sao Paulo), 18: 6 1 - 6 3 . 
Rao, P .N . and Rao, V . J . (1965 c) . A d e s c r i p t i o n of a 
new s p e c i e s of t h e g e n u s Hammerschmidtiella 
Chi twood, 1932 (Nematoda : O x y u r i d a e ) . Riv. 
Parassitol., 26 : 9 -12 . 
Rao, P .N . and Rao, V . J . (1965 d) . A d e s c r i p t i o n of a 
new nematode of t h e genus Blatticola (Schwenck, 
1 9 2 6 ) . Ann. Mag. Nat. Hist. Ser., 1 3 , 8: 2 7 3 - 2 7 5 . 
174 
Rao, P.N. and Rao, V . J . (1966) . Schwenkiella indica 
s p . nov. (Nematoda : T h e l a s t o m a t i d a e ) , a nematode 
p a r a s i t e of s p o t t e d roach w i t h comments on two 
a l l i e d g e n e r a . Indian J. ' Helminthol., 18 : 9 2 - 9 6 . 
Rao, P.N. and Rao, V . J . ( 1981 ) . D e s c r i p t i o n of two new 
s p e c i e s b e l o n g i n g t o t h e genus Johnstonia B a s i r , 
1956 w i t h a key t o a l l t h e s p e c i e s i n t h e g e n u s . 
Proc. Indian Acad. Sci., 2 : 8 9 - 9 1 . 
Renapurkar, D.M. and Gosavi , A.V. (1992) . The e f f e c t s 
of m u l t i p l e s p e c i e s i n f e c t i o n of n e m a t o d e s i n 
Periplaneta americana L. (The a m e r i c a n c o c k r o a c h ) 
Indian J. Helminthol., 44 ( 2 ) : 1 2 8 - 1 3 2 . 
Renapurkar, D.M., Gosav i , A.V. and Arekar, A . S . ( 1 9 9 3 ) . 
I n f e c t i o n p a t t e r n s i n m u l t i p l e s p e c i e s of 
n e m a t o d e s p a r a s i t i c i n Periplaneta americana. 
Indian J. Helminthol., 45 ( 1 ) : 5 4 - 6 3 . 
R i z v i , A.N. and J a i r a j p u r i , D . S . ( 1 9 9 5 ) . S c a n n i n g 
E l e c t r o n M i c r o s c o p y of Thelastoma atheri n . comb. 
(Nematoda : T h e l a s t o m a t i d a e ) from t h e c o c k r o a c h , 
Periplaneta americana. J. Parasit. Appl. Anim. 
Biol., 4 : 9 - 1 3 . 
Rudolphi, C.A. (1819) . Entozoorum s y n o p s i s c u i a c c e d u n t 
m a n t i s s a d u p l e x e t i n d i c e s l o c u p l e t i s s i i m i . 
Berlin. 
Schwenck, J . (192 6) . Fauna p a r a s i t o l o g i c a dos 
B l a t t i d e o s do B r a s i l . Sci. Medica. Rio. De. J., 4 : 
491-504 . 
S c o t t , A .C. ( 1 9 3 6 ) . Haplo idy and a b h e r r a n t 
s p e r m a t o g e n e s i s i n a c o l e o p t e r a n , Micromalthus 
debilis L e c o n t e . J. Morphol. , 59: 4 8 5 - 5 1 5 . 
S e r g i e v , P.G. ( 1 9 2 3 ) . Two new nematodes from t h e 
i n t e s t i n e of Gryllotalpa vulgaris. Tr. Gos. Int. 
Eksp. Vet. Moscow, 1 : 1 8 3 - 1 9 1 . 
Serrano Sanchez, A. (1945) . Hammerschmidtiella neyrai 
n . s p . en Periplaneta orientalis L. en G r a n a d a . 
Rev. Iter. Parasitol., 213-215 . 
Serrano Sanchez, A. ( 1 9 4 7 ) . Nematode p a r a s i t o s de l o s 
A r t r o p o d o s en E s p a n a . Rev. Iber. Parasitol., 7 : 
279-332 . 
175 
Sharma, R.K. and Gupta, L.N. (1983 a) . A new 
entomogenous nematode, Protrellatus striati from 
Gryllus domesticus. Rev. Iber Parasitol., 43: 315-
318. 
Sharma, R.K. and Gupta, L.N. (1983 b) . A new 
entomogenous nematode, Hammerschmidtiella 
bareillyi from Periplaneta americana. Rev. Iber. 
Parasitol., 43: 319-323. 
Singh, H.S. (1987) . Nematode, parasites of the Indian 
cockroach (Periplaneta americana L.) at Meerut, 
Uttar Pradesh. J. Zool., 7: 133-135. 
Singh, H.S. and Kaur, H. (1988) . On a new nematode, 
Hammerschmidtiella basiri n. sp. from Periplaneta 
americana Linn. Indian J. Parasitol. , 12 (1): 
187-189. 
Singh, K.S. (1955). Two new species of nematode from 
millipede from India. .Rev. Iber. Parasitol. , 35-
44. 
Singh, K.S. and Singh, K.P. (1955). On some nematodes 
from invertebrates. Rec. Indian Mus., 53: 37-51. 
Skrjabin, K.I. (1923). Sur deux nouveaux nematodes 
parasites de Myriapodes. Ann. Mus. Zool. 
Leningrad, 27: 3 04-309. 
Skrjabin, K.I., Schikhobalova, N.P. and Lagodovskaya, 
E.A. (1966) . Oxyurids of invertetrates , Moscow : 
Nauka, 53 8 pp 
Spiridonov, S.E. (1984 a). New taxonomic characters 
in Oxyurids-parasites of Arthropods. Byull. Vses. 
Inst. Gel 'minthol. im K.I. Skrjabina, 39: 80-81 
(In Russian). 
Spiridonov, S.E. (1984 b) . New Oxyurid species from the 
intestine of Rhinocricus sp. Tr. Zool. Inst. Akad. 
Nauk SSSR, 126: 33-49. 
Taylor, A.E.R. (1960). The spermatogenesis and 
embryology of Litimosoides carinii and Dirofilaria 
immitis. J. Helminthol., 34: 3-12. 
Taylor, R.L. (1968). Tissue damage induced by an 
oxyuroid nematode, Leidynema sp. , in the hindgut 
176 
of t h e Madeira c o c k r o a c h , Leucophaea maderae. J. 
Invetebr. Pathol., 1 1 : 214-218 . 
T e r r y , A . , T e r r y , R . J . and Worms, M.J. ( 1 9 6 1 ) . 
Dipetalonema witei f i l a r i a l p a r a s i t e of t h e j i r d , 
Meriones libycus I I . The r e p r o d u c t i v e s y s t e m , 
game togenes i s and deve lopment of t h e m i c r o f i l a r i a . 
J. Parasitol, 47: 7 0 3 - 7 1 1 . 
Tewarson , N.C. and Gupta , V. (1976) . Nematodes 
p a r a s i t e s of I n v e r t e b r a t e s . Indian J. Zootomy, 17 
( 1 ) : 21 -24 . 
Theodor ides , J. ( 1 9 5 3 ) . Sur un nematode p a r a s i t e de l a 
c o u r t i l i e r e Gryllotalpa gryllotalpa (L.) 
( O r t h o p t e r a : G r y l l o t a l p i d a e ) Gryllotalpa 
skrjabini (Se rg i ev ) B a s i r , v a r . o v i p o l i t a . Ann. 
Parasitol. Hum. Comp., 2 8 : 300-3 04. 
Theodor ides , J. ( 1 9 5 5 ) . C o n t r i b u t i o n a 1 ' e t u d e d e s 
p a r a s i t e s e t p h o r e t i q u e s de c o l e o p t e r e s 
t e r r e s t r e s . Vie. Milieu., 4: 310 pp . 
Theodor ides , J . ( 1 9 5 6 ) . Une n o u v e l l e e spece de nematode 
o x y u r i d a e p a r a s i t e d ' une d ip lopode de G r e c e . Cah. 
Nat. Ser. 12: 8 5 - 8 7 . 
Todd, A.C. (1941) . An a d d i t i o n t o t h e l i f e - h i s t o r y 
of Leidynema appendicula turn (Le idy , 1850) 
C h i t w o o d , 1 9 3 2 , a n e m a t o d e p a r a s i t i c i n 
c o c k r o a c h e s . J". Parasitol., 27 (Suppl) : 3 4 - 3 5 . 
Todd, A.C. ( 1 9 4 3 ) . Thelastoma icemi (Schwenck) , a 
nematode of c o c k r o a c h e s . J". Parasitol., 29 : 4 04-
406. 
Todd, A.C. (1944 a) . On t h e development and h a t c h i n g of 
t h e e g g s of Hammerschmidtiella diesingi and 
Leidynema appendiculaturn, nematodes of r o a c h e s . 
Trans. Amer. Micr. Soc., 63: 54 -67 . 
Todd, A.C. (1944 b) . Two new nematodes from t h e a q u a t i c 
b e e t l e Hydrous triangularis (Say) . J. Parasitol., 
30: 269-272 . 
T r a v a s s o s , L. ( 1 9 2 0 ) . Esboco de uma chave g e r a l e dos 
nematodes p a r a s i t o s . Riv. Vet. Zootech., 10: 5 9 -
70. 
T r a v a s s o s , L. (1925 a) . C o n t r i b u i c a o ao c o n h e c i m e n t a 
dos Nematodeos dos A r t h r o p o d e s . Sci. Medica., 3 : 
177 
414-422. 
Travassos, L. (192 5 b) . Quelques nematodeos du 
Gryllotalpa. C.R. Soc. Biol., 93: 140-147. 
Travassos, L. (1929) . Contribuicao preliminar a 
systematica dos nematodeos dos Arthropodos. Mem. 
Inst. Oswaldo. Cruz. Rio De J., 5: 19-25. 
Travassos, L. (1953) . Nematodeos parasitos de 
Gryllotalpa. Thapar Commemoration Volume, 277-2 88 
Travassos, L. (1954). Contrabuicao para conhecimenta 
dos nematodeos parasitos de coleopteros aquaticos. 
i?ev. Bras. Biol., 14: 143-151. 
Travassos, L. and Kloss, G.R. (1957). Nematodeos de 
Invertebrados. 1 anota, Rev. Bras. Biol., 17: 2 95-
302. 
Travassos, L and Kloss, G.R. (1958). Nematodeos de 
Invertebrados. Atas. Soc. Biol. Rio. De. J., 2: 
27-30. 
Travassos, L and Kloss, G.R. (1965). Compendio dos 
nematodeos parasitos intestinais de arthropods. II 
Icthyocephalidae e Ransomnematidae. Arch. Mus. 
Nac. Rio. De. J., 53: 55-83. 
Trett, M.W. and Lee, D.L. (1981) . The cephalic sense 
organs of adult female Hammerschmidtiella diesingi 
(Nematoda : Oxyuroidea) . J. Zool. , 194 (1): 41-
52. 
Triantaphyllou, A.C. (1971) . Genetics and Cytology. In 
: Plant Parasitic Nematodes. (B.M. Zuckerman, M.F. 
Mai and R.A. Rohde, eds. ) , Vol. II. pp. 1-34. 
Academic Press, New York and London. 
Triantaphyllou, A.C. (1981) . Cytological methods for 
the study of oogenesis and reproduction of Root-
knot Nematodes. In : An Advanced Treatise on 
Meloidogyne (K.R. Barker, C.C. Carter and J.N. 
Sasser, eds.), Vol. II. pp 107-114. Printed by 
North Carolina University Graphics. 
Upton, S.J., Crawford, C.S. and Hoffman, R.L. (1983) . A 
new species of thelastomatid 
(Nematoda : Thelastomatidae) from the desert 
178 
m i l l i p e d e , Orthoporos ornatus (Dip lopoda : 
S p i r o s t r e p t i d a e ) . Proc. Helminthol. Soc. Wash., 
50: 6 9 - 8 2 . 
Van Waerebeke, D. (1969) . Quelques n e m a t o d e s p a r a s i t e s 
de b l a t t e s a M a d a g a s c a r . Ann. Parasitol. Hum. 
Comp., 44 : 761-776 . 
Van Waerebeke, D. (1970) . T r o i s n o u v e l l e s e s p e c e s de 
n e m a t o d e s p a r a s i t e s d e s Hexodon a d u l t e s 
( C o l e o p t e r e s : Dynas t inae ) a M a d a g a s c a r . Cah. 
Orstom. Ser. Biol., 12: 1 0 7 - 1 2 1 . 
Van Waerebeke, D. (1973) . Q u a t r e s n o u v e l l e s e s p e c e s d ' 
O x y u r o i d e s a s s o c i e s aux O r y c t e s a M a d a g a s c a r . 
Bull. Mus. Nat. Hist. Nat. Zool., 95 : 5 3 5 - 5 5 3 . 
Van Waerebeke, D. (1978) . D e s c r i p t i o n de Cephalobellus 
ovumglutinosus n . s p . e t de Leidynema portentosae 
n . s p . (Nematoda : T h e l a s t o m a t i d a e ) , p a r a s i t e s 
i n t e s t i n a u de b l a t t e s , e t r e d e f i n i t i o n du g e n r e 
Leidynema Schwenck, 1926 ( i n T r a v a s s o s , 1 9 2 9 ) . 
Rev. Nematol., 1 : 151-163 . 
Van Waerebeke, D. (1987) . D e s c r i p t i o n de Thelastoma 
gipetiti n . s p . p a r a s i t e de S p i r o s t r e p t i d a e e t 
c o n s i d e r a t i o n s s u r l e gen re Thelastoma L e i d y , 1850 
(Oxyuroidea : Nematoda) . Rev. Nematol., 10 ( 4 ) : 
401-407 . 
Walton, A .C . ( 1 9 2 4 ) . S t u d i e s on nematode 
g a m e t o g e n e s i s . Z. Zellforsch. Mikrosk. Anat. I., 
167-239 . 
Walton, A.C. (1927) . A r e v i s i o n of t h e n e m a t o d e s of t h e 
Leidy c o l l e c t i o n s . Proc. Acad. Nat. Sci. Phila., 
79: 4 9 - 1 6 3 . 
Walton, A . C . (1940) . G a m e t o g e n e s i s . In : An 
I n t r o d u c t i o n t o N e m a t o l o g y . (B .G. C h i t w o o d and 
M.B. Chi twood, e d s . ) . S e c t . I I . B a b y l o n , N.Y. p p . 
205-215 . 
Walton, A .C . ( 1 9 5 9 ) . Some p a r a s i t e s and t h e i r 
chromosomes. J. Parasitol. , 45 : 1 -20 . 
Webster , J .M. and Thong, C . H . S . ( 1 9 8 4 ) . Nematode 
p a r a s i t e s of O r t h o p t e r a n s . In : P l a n t and I n s e c t 
Nematodes (Willam R. N i c k l e , e d . ) Marce l Dekker , 
179 
I n c . New York and Base l pp . 6 9 7 - 7 2 6 . 
Wharton, D.A. (1979 a) . Oogenes i s and egg s h e l l 
f o r m a t i o n i n Aspicularis tetraptera Schu lz 
(Nematoda : Oxyuroidea) . Parasitology, 78: 1 3 1 -
1 4 3 . 
Wharton, D.A. (1979 b) . The s t r u c t u r e and f o r m a t i o n of 
t h e e g g s h e l l of Hammerschmidtiella diesingi 
Hammerschmid t (Nematoda : O x y u r o i d e a ) . 
Parasitology, 79 : 1-12. 
Wharton, D.A. (1980 a) . S t u d i e s on t h e f u n c t i o n of t h e 
o x y u r i d e g g - s h e l l . Parasitology, 8 1 : 1 0 3 - 1 1 3 . 
Wharton, D.A. (1980 b) . Nematode e g g - s h e l l s . 
Parasitology, 8 1 : 447 -463 . 
Wharton, D.A. (1991) . F reeze .- s u b s t i t u t i o n t e c h n i q u e s 
f o r p r e p a r i n g n e m a t o d e s f o r s c a n n i n g e l e c t r o n 
m i c r o s c o p y . J. Microsc, 164 ( 3 ) : 187 -196 . 
White, M.J.D. (1973) . Animal C y t o l o g y and E v o l u t i o n . 
3 rd e d . U n i v e r s i t y P r e s s , Cambr idge , 961 p p . 
Whit ing , P.W. (1945) . The e v o l u t i o n of male h a p l o i d y . 
Q. Rev. Biol., 20 : 231-260 . 
W h i t n e y , D .D . ( 1 9 2 9 ) . The chromosome c y c l e i n t h e 
r o t i f e r Asplanchna amphora. J. Morphol., 4 7 : 4 1 5 -
4 3 3 . 
YU. X. ( 1 9 8 8 ) . A s tudy of t h e d e v e l o p m e n t , l i f e c y c l e , 
m o r p h o l o g y and d r u g s e n s i t i v i t y of Leidynema 
portentosae Van Waerebeke (Nematoda : O x y u r o i d e a ) , 
a p a r a s i t e of Gromphodorhina portentosae Schaum. 
Dissertation Abstract Int. B. Science and 
Engineering, 48 : 2578. 
YU, X. and C r i t e s , J . L . (1985) . S u r f a c e t o p o g r a p h y of 
Hammerschmidtiella diesingi e g g s . (Nematoda : 
Oxyuro idea) u s i n g SEM. Ohio. J. Sci., 85 ( 5 ) : 266 -
267 . 
Z e r v o s , S . ( 1 9 8 3 ) . Blatticola monandros n . s p . 
(Nematoda : T h e l a s t o m a t i d a e ) from t h e b l a t t e l l i d 
c o c k r o a c h Parallipsidion pachycerum. N. Z. J. 
Zool., 10: 329-334. 
180 
Z e r v o s , S. (1987 a ) . Protrellus dalei n . s p . 
Blatticola barryi n . s p . , and Suifunema mackenziei 
n. s p . , t h e l a s t o m a t i d nematodes from New Z e a l a n d 
c o c k r o a c h e s . N. Z. J. Zool. , 14: 239-250 . 
Zervos, S. (1987 b) . Protrellus dixoni n . s p . (Nematoda 
: T h e l a s t o m a t i d a e ) from the cockroach Drymaplaneta 
variegata. N. Z. J. Zool., 14: 251-256 . 
Z e r v o s , S. (1988 a) . P o p u l a t i o n dynamics of a 
t h e l a s t o m a t i d n e m a t o d e of c o c k r o a c h e s . 
Parasitology, 9 6 : 353 -368 . 
Zervos, S. (1988 b) . Evidence fo r p o p u l a t i o n , s e l f 
r e g u l a t i o n , r e p r o d u c t i v e c o m p e t i t i o n and 
a r r h e n o t o k y i n a t h e l a s t o m a t i d n e m a t o d e of 
c o c k r o a c h e s . Parasitology, 96: 368-379 . 
Zervos, S. (1988 c) . P o p u l a t i o n r e g u l a t i o n i n p a r a s i t i c 
nematodes ( T h e l a s t o m a t i d a e ) of c o c k r o a c h e s . N. Z. 
J. Zool., 1 5 : 3 3 5 - 3 3 8 . 
181 
